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1. Introduction
During RAN1#71 meeting, the QCL UE behavior B was agreed to be updated as follows [1]:
· For Behavior B:

· For each CSI-RS resource, the network shall indicate by RRC signaling that CSI-RS ports and CRS ports of a cell may be assumed as quasi co-located wrt the following properties 

· {Doppler shift, Doppler Spread}

· RRC signaling includes:

· Cell id for QCLed CRS

· Number of CRS ports
· MBSFN configuration 
This agreement is included in Section 7.2.5 of TS36.213(V11.1.0) [2] which is described as:
	TS36.213 V11.01.0:

7.2.5
Channel-State Information – Reference Signal (CSI-RS) definition

…
A UE configured in transmission mode 10 and with quasi co-location type B, may assume the antenna ports 0 – 3 associated with ‘Cell ID for quasi-co-located CRS’ corresponding to a CSI-RS resource configuration and antenna ports 15 – 22 corresponding to the CSI-RS resource configuration are quasi co-located (as defined in [3]) with respect to Doppler shift, and Doppler spread.

 


Since a Rel-11 UE can be configured with multiple CSI-RS resources (each associated with a cell-ID of QCLed CRS when the UE is configured with QCL type B), such Rel-11 UE can now have not only its serving-cell CRS configuration but also other CRS configurations provided by RRC signaling.
Based on the agreement above, we discuss an undefined issue which needs to be decided on CQI definition in Section 7.2.3 of TS36.213 [2].
2. Discussion
For Rel-11 UE in TM 10, the UE shall derive the channel measurements for computing the CQI value corresponding to a CSI process, based on the non-zero power CSI-RS within a configured CSI-RS resource associated with the CSI process.
For TM 10 CSI reporting if a CSI process is configured with PMI/RI reporting, the current TS36.213 [2] describes one of UE assumptions for the purpose of deriving the CQI index as follows:
· CRS REs are as in non-MBSFN subframes.
Here, “CRS REs of which cell” is not defined. Since a Rel-11 UE can have multiple CRS configurations as mentioned in the above introduction section, there should be a further decision on which CRS configuration a Rel-11 UE shall take the CRS overhead into account for deriving the CQI index, compared to the “without PMI/RI reporting” case where RAN1 already decided to have the following description for this case: “The overhead of CRS REs is assuming the same number of antenna ports as that of the associated CSI-RS resource” described in TS36.213 [2].
For TM 10 CSI reporting if a CSI process is configured with PMI/RI reporting, the most straightforward and natural assumption on CRS overhead when a UE is configured with QCL type B would be assuming the number of antenna ports given by the value of ‘Number of CRS antenna ports for quasi-co-located CRS’ corresponding to the associated CSI-RS resource configuration (according to Section 7.2.5 of TS36.213 [2]). This is because the CRS overhead assumed by the RRC-indicated QCLed CRS per CSI-RS resource would most likely be the actual CRS overhead when a DMRS-based PDSCH (QCLed to the CSI-RS indicated by DCI) is transmitted for the future (for any CoMP scenarios 1,2,3,4).

When a UE is configured with QCL type A, the serving-cell’s CRS should obviously be used to take the CRS overhead into account for deriving the CQI index, since each CSI-RS resource is QCLed to the serving-cell’s CRS in this case.
Proposal 1: For deriving the CQI index, a Rel-11 UE should assume the CRS overhead from the serving-cell’s CRS if the UE is configured with QCL type A, and assume the CRS overhead from the QCLed CRS associated by RRC to each CSI-RS resource if the UE is configured with QCL type B.
3. Text proposal for 36.213
---------- Start ----------
7.2.3
Channel quality indicator (CQI) definition

---------- Omitted ----------

In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:

· 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 

· For transmission mode 9 CSI reporting:
· CRS REs are as in non-MBSFN subframes; 
· If the UE is configured for PMI/RI reporting, the UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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is the number of CSI-RS ports configured, and if only one CSI-RS port is configured, 
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is 1 and the UE-specific reference signal overhead is 12 REs; if more than one CSI-RS ports are configured, 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· For transmission mode 10 CSI reporting, if a CSI process is configured without PMI/RI reporting:
· If the number of antenna ports of the associated CSI-RS resource is one, a PDSCH transmission is on single-antenna port, port 7. The channel on antenna port {7} is inferred from the channel on antenna port {15} of the associated CSI-RS resource.  
· CRS REs are as in non-MBSFN subframes
· The UE-specific reference signal overhead is 12 REs per PRB pair.
· Otherwise, 

· If the number of antenna ports of the associated CSI-RS resource is 2, the PDSCH transmission scheme assumes the transmit diversity scheme defined in section 7.1.2 on antenna ports {0,1} except that the channels on antenna ports {0,1} are inferred from the channels on antenna port {15, 16} of the associated CSI resource respectively.  

· If the number of antenna ports of the associated CSI-RS resource is 4, the PDSCH transmission scheme assumes the transmit diversity scheme defined in section 7.1.2 on antenna ports {0,1,2,3} except that the channels on antenna ports {0,1,2,3} are inferred from the channels on antenna ports {15, 16, 17, 18} of the associated CSI-RS resource respectively.  
· The UE is not expected to be configured with more than 4 antenna ports for the CSI-RS resource associated with the CSI process configured without PMI/RI reporting.
· The overhead of CRS REs is assuming the same number of antenna ports as that of the associated CSI-RS resource.
· UE-specific reference signal overhead is zero.
· For transmission mode 10 CSI reporting, if a CSI process is configured with PMI/RI reporting:

· CRS REs are as in non-MBSFN subframes. If the UE is configured with quasi co-location type B (defined in Section 7.1.10), the overhead of CRS REs is assuming the number of antenna ports given by the value of ‘Number of CRS antenna ports for quasi-co-located CRS’ corresponding to the associated CSI-RS resource configuration (according to Section 7.2.5). Otherwise, the overhead of CRS REs is assuming the serving cell’s CRS configuration.
· The UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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is the number of antenna ports of the associated CSI-RS resource, and if  P=1,
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· Assume no REs allocated for CSI-RS and zero-power CSI-RS

· Assume no REs allocated for PRS

· 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. 

---------- End ----------
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