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1. Introduction  
A number of new features introduced in Rel-10 may change the CQI definition.  An important feature is the introduction of CSI-RS for CSI measurements. In RAN1#63bis, the definition of “valid subframe” for CQI reference resource be modified to require valid subframes to contain CSI-RS has been discussed but another issue related to the set of assumptions for the purpose of deriving the CQI index was not discussed.
In this contribution, we discuss about this remaining issue on CQI reference resource.
2. CQI reference resource in case of CSI-RS

In the CSI reference resource, the UE follows a set of assumptions for the purpose of deriving the CQI index given as below. 

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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[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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The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling.
Whether UE should assume the presence of CSI-RS REs for the purpose of deriving CQI?
In R10,sometimes the reference resource falls into a CSI-RS subframe but sometime not.  If the CQI reference resource falls in a CSI-RS subframe, it remains unclear if the CSI-RS overhead shall be accounted for in the CQI index derivation.  Regardless of the presence of CSI-RS, UE shall have a consistent assumption of whether taking CSI-RS overhead into account for the purpose of deriving CQI and this assumption.  There are 2 alternatives:

Alt1: CQI calculation should take into account of CSI-RS overhead

Alt2: CQI calculation should not take into account of CSI-RS overhead

In our view, CQI calculation should not take into account of this CSI-RS overhead because this CSI-RS subframe doesn’t happen often.  If we even take muting into consideration, the subframes containing CSI-RS with muting don’t reflect the condition in other subframes which is the majority.  Therefore, in our view UE should assume no CSI-RS overhead, Alt2 is our preference.  Besides, similar to CSI-RS, RS overhead should not be taken into consideration for CQI derivation.  Hence we propose to add the following two assumptions into CQI definition in TS 36.213:
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
· No resource elements used by CSI-RS
· No resource elements used by PRS
3. Conclusion
In this contribution, we discuss the remaining issues of CSI feedback regarding CQI reference resource.  In conclusion, we have the following proposals:
Proposal: UE shall assume no resource elements used by CSI-RS and PRS for the purpose of deriving the CQI index
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