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1 Discussion
The Rel-11 specification 36.213 [1] appears to have room for misunderstanding about the PDSCH EPRE assumption at the UE for CSI feedback in TM10 without PMI/RI configured. The question is whether the specifications allow for the interpretation that the UE should use ρA instead of Pc in this case. Our understanding is that Pc should be used for the EPRE assumption.

The relevant parts of section 7.2.3 of 36.213 are shown in the appendix, with the following highlights:

· Blue: a high-level bullet with a clear reference to the section relevant to the EPRE assumption for cases where CSI-RS is used for channel measurements.
· Green: instances with a clear reference to section 7.2.5 relevant to the EPRE assumption, which only appear in sub-bullets related to TM9 and TM10 with PMI/RI configured.
· Purple: instance with a clear reference to the section 5.2 relevant to the EPRE assumption in the sub-bullet related to configurations where CRS is used for channel measurements.

· Yellow: the sub-bullet related to TM10 without PMI/RI configured, where a reference to the section relevant to the EPRE assumption is missing.
Since transmissions are assumed over “virtual CRS” in the case of TM10 without PMI/RI configured, there could potentially be a chance for misinterpretation that the EPRE assumption should be based on ρA.
However, it may be clear that the EPRE assumption should be based on Pc (section 7.2.5) from the high-level bullet highlighted in blue “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”, since in TM10 channel measurements are always based on CSI-RS.
2 Conclusion
We would like to confirm the common understanding that for TM10 without PMI/RI configured, the PDSCH signals would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5, i.e. the ratio of PDSCH EPRE to CSI-RS EPRE is given by Pc.
Proposal 1: clarify that for TM10 without PMI/RI configured, the PDSCH signals would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5, i.e. the ratio of PDSCH EPRE to CSI-RS EPRE is given by Pc.

If this is the common understanding, then RAN1 should discuss how this clarification might affect the Rel-12 specifications.

Proposal 1: discuss how to capture the clarification of proposal 1 with one of the 3 options below:  
· Option A: add the following sentence for TM10 without PMI/RI configured:
· “The corresponding PDSCH signals would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5”.
· Option B: delete the sentences highlighted in green in the appendix.
· Option C: no change to the specification

A draft CR corresponding to option A is provided in [2].
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Appendix: section 7.2.3 of 36.213

7.2.3
Channel quality indicator (CQI) definition

[…]
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 or EPDCCH

· 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 if more than one CSI-RS port is configured, and is consistent with rank 1 transmission if only one CSI-RS port is configured; and PDSCH signals on antenna ports 
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layers would result in signals equivalent to corresponding symbols transmitted 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 the precoding matrix corresponding to the reported PMI applicable to 
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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 CRS overhead is assumed to be the same as the CRS overhead corresponding to the number of CRS antenna ports of the serving cell;
· 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. The CRS overhead is assumed to be the same as the CRS overhead corresponding to the number of CRS antenna ports of the serving cell; 
· The UE-specific reference signal overhead is consistent with the most recent reported rank for the CSI process if more than one CSI-RS port is configured, and is consistent with rank 1 transmission if only one CSI-RS port is configured; 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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The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 
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