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1 Introduction 
In this contribution we discuss the remaining issues to be finalised for CSI feedback for Rel-10, namely:
· CQI reference resource in case of CSI-RS;
· Whether to support PMI disabling in TM9.
2 CQI reference resource in case of CSI-RS
When a UE is configured in TM9 it always uses the CSI-RS to derive CQI/PMI/RI reports. Unlike the CRS used in other transmission modes, the CSI-RS are not present in every subframe, and therefore it is necessary to consider what is an appropriate CQI reference resource for this case. 

In Rel-8, two main cases are defined:

· for periodic CSI reports, the reference resource is in the latest valid subframe at least 4 subframes before the report;

· for aperiodic CSI reports, the reference resource is in the subframe containing the trigger, which must be a valid subframe. 

For CSI-RS-derived reports, two alternatives may be considered:

1. Keep the Rel-8 timing of the reference resource 
In this case, the reference resource for periodic CSI would not necessarily contain CSI-RS. The UE would then have to extrapolate since the last CSI-RS subframe in order to derive the report corresponding to the reference resource. 
2. Change the definition of a “valid subframe” so that it must also contain CSI-RS. 
In this case, there may be a significant delay between the CSI measurement and the report, depending on the configured periodicity of the CSI-RS. 

The primary advantage of the first alternative is that the delay between the CSI measurement and the CSI report is potentially significantly reduced. However, it is not obvious that the extrapolation can necessarily be done with any reasonable degree of accuracy in the absence of any CSI-RS on which to base the extrapolation, and therefore the resulting report may be no more useful than if it related to the actual subframe when CSI-RS were last available. 
Therefore the second alternative seems more appropriate, and is certainly simpler for the UE. 
Moreover, for periodic CSI reporting, the eNB is free to configure the periodicity and subframe offset of the CSI-RS to match appropriately the periodic CSI reporting subframes. 

For aperiodic CSI reporting in TM9, the same changes to the definition of a valid subframe could suffice; however, a further change would be useful in addition, namely to remove the constraint that the aperiodic CSI trigger must be transmitted in a valid subframe; this would give greater freedom for the uplink scheduling, and, since the CSI-RS occur at predetermined subframes, the constraint is no longer necessary from a UE processing point of view. 
We therefore propose the following text proposal for section 7.2.3 of TS 36.213:

-- Start Text Proposal for TS 36.213 -- 

The CQI reference resource is defined as follows:

· In the frequency domain, the CQI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

· In the time domain, the CQI reference resource is defined by a single downlink subframe n-nCQI_ref,
· where for periodic CQI reporting, and for aperiodic CQI reporting in transmission mode 9, nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe;
· where for aperiodic CQI reporting for transmission modes 1-8, nCQI_ref  is such that the reference resource is in the same valid downlink subframe as the corresponding CQI request in an uplink DCI format.

· where for aperiodic CQI reporting nCQI_ref  is equal to 4 and downlink subframe n-nCQI_ref corresponds to a valid downlink subframe, where downlink subframe n-nCQI_ref is received after the subframe with the corresponding CQI request in a Random Access Response Grant.

A downlink subframe shall be considered to be valid if:
· it is configured as a downlink subframe for that UE, and
· except for transmission mode 9, it is not an MBSFN subframe, and

· it does not contain a DwPTS field in case the length of DwPTS is 
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 and less, and
· it does not fall within a configured measurement gap for that UE, and
· for transmission mode 9, it is configured for CSI-RS transmission.
If there is no valid downlink subframe for the CQI reference resource, CQI reporting is omitted in uplink subframe n.
· In the layer domain, the CQI reference resource is defined by any RI and PMI on which the CQI is conditioned.
In the CQI reference resource, the UE shall assume the following for the purpose of deriving the CQI index:

· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· If CSI-RS is used for channel measurements, the ratio of PDSCH EPRE to CSI-RS EPRE is as given in Section 7.2.5

· The PDSCH transmission scheme given by Table 7.2.3-0 depending on the transmission mode currently configured for the UE (which may be the default mode).  

· If CRS is used for channel measurements, the ratio of PDSCH EPRE to cell-specific RS EPRE is as given in Section 5.2 with the exception of 
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which shall be assumed to be 
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[dB] for any modulation scheme, if the UE is configured with transmission mode 2 with 4 cell-specific antenna ports, or transmission mode 3 with 4 cell-specific antenna ports and the associated RI is equal to one; 
· 
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[dB] for any modulation scheme and any number of layers, otherwise. 
The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 
-- End Text Proposal for TS 36.213 -- 

3 Support of PMI disabling in TM9
The question has been raised as to whether PMI shall always be transmitted in the relevant CSI reporting modes in TM9, or whether it should be possible to disable PMI signalling as in TM8.
In principle disabling PMI can reduce uplink overhead in situations where the necessary CSI can be gleaned by other means. This is already possible in TM8, and there does not seem to be a fundamental difference between TM8 and TM9 in that respect; therefore it would seem reasonable to allow PMI to be disabled by higher layer signalling also in TM9. 
If this is agreed, an LS should be sent to RAN2. 

4 Conclusions
With regard to the CSI reference resource, we propose:
· the definition of a “valid subframe” should be changed so that valid subframes in TM9 must contain CSI-RS;

· for aperiodic CSI reporting, the trigger should not be constrained to be sent in a valid subframe in TM9;
· the text proposal above should be adopted for TS 36.213. 
With regard to PMI disabling in TM9, we propose that this should be available in the same way as in TM8, and a corresponding LS should be sent to RAN2. 
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