Page 1



3GPP TSG-RAN WG1#72 meeting
R1-130275
St Julian’s, Malta, 28 January - 1 February 2013
Agenda Item:


7.2.2
Souce:





Samsung
Title:
CRS RE assumption for TM10 CSI reporting  
Document for:


Discussion and decision 
1 Introduction 
In TM10, the UE can be configured with multiple NZP CSI-RS resources and multiple CSI processes.  For the purpose of deriving the CQI/PMI/RI per CSI process, UE assumption on the CSI reference resource is specified in Section 7.2.3 of [1]. In particular, it is currently specified that for transmission mode 10 CSI reporting, if a CSI process is configured with PMI/RI reporting, or if a CSI process is configured without PMI/RI reporting and if the number of antenna ports of the associated CSI-RS resource is one:
· CRS REs are as in non-MBSFN subframes. 

The current specification could imply that the UE should assume that the CRS overhead is the same as that of the serving cell regardless of the CSI process. However, transmission mode 10 is typically configured for CoMP and for CoMP scenario 1, 2 or 3, each TP can be configured with a different number of CRS ports. If the UE measures the CSI of all CSI processes assuming the CRS overhead of the serving cell, it can result in significant CQI mismatch, e.g. if the number of CRS ports for the serving cell (TP1) is 4 and the number of CRS ports for a neighbouring cell (TP2) is 1, the CRS overhead difference per PRB-pair assumed by the UE is (24 – 8)=16 REs.
In this contribution, we discuss the possible alternatives to resolve this issue.
2 CRS RE assumption for TM10 CSI reporting
As mentioned in the introduction, it is important for the UE to assume the correct CRS overhead for CSI measurement per CSI process, since incorrect assumption would result in CQI mismatch problem that degrades the performance of CoMP. This issue is relevant for CoMP scenario 1, 2, and 3 where the coordinating TPs are separate cells with independent CRS configurations. For each CSI process, there is a CSI-RS resource independently configured for CSI measurement. The remaining question is how the UE can determine the correct CRS overhead to be assumed for a given CSI process. 

For the purpose of PDSCH reception, the information about the CRS to be rate matched around has already been agreed to be signalled in the UE dynamically, which is beneficial for CoMP DPS in CoMP scenario 1, 2, 3. In addition, the quasi co-located (QCL-ed) NZP CSI-RS resource is also jointly signalled as a PQI state if the QCL behaviour is set to Type B. There is a strong natural physical interpretation that the number of CRS ports and NZP CSI-RS configured for a PQI state would also correspond to the actual number of CRS ports and the NZP CSI-RS transmitted from a TP. Therefore in our view, the CRS resource (crs-PortsCount-r11) associated with the NZP CSI-RS resource (indicated by qcl-CSI-RS-ConfigNZPId-r11) for “PDSCH RE Mapping and Quasi-Co-Location” (PDSCH-RE-MappingQCL-Config-r11) can also serve to indicate the appropriate CRS overhead to be assumed for CSI measurement based on the same NZP CSI-RS resource configured for a CSI process (indicated by csi-RS-ConfigNZPId-r11 in CSI-Process-r11).  
From the latest TS 36.331 [2], the parameter crs-PortsCount-r11 in PDSCH-RE-MappingQCL-Config-r11 is not always present since it is not required for certain CoMP deployment scenarios such as CoMP scenario 4. Therefore, if the parameter crs-PortsCount-r11 in PDSCH-RE-MappingQCL-Config-r11 is not present/configured, the UE shall assume the same CRS overhead as that of the serving cell.
An alternative to reusing the association in PDSCH-RE-MappingQCL-Config-r11 is to use the association of CRS resource that is quasi co-located with the NZP CSI-RS resource in terms of Doppler shift and Doppler spread (configured in qcl-CRS-Info-r11 of CSI-RS-ConfigNZP-r11). However, since the quasi co-location relation is only limited to the Doppler shift and the Doppler spread, the CRS resource indicated as QCL-ed with a NZP CSI-RS resource doesn’t necessarily mean the two signals originate from the same cell. Therefore, it is not so appropriate to use it to derive the CRS overhead assumption for CSI measurement based the NZP CSI-RS resource.
Based on the above discussion, our proposal is as follows.
Proposal: 
For transmission mode 10 CSI reporting, if a CSI process is configured with PMI/RI reporting, or if a CSI process is configured without PMI/RI reporting and if the number of antenna ports of the associated CSI-RS resource is one:
· CRS REs are as in non-MBSFN subframes, and the CRS overhead is assumed to be the same as the ‘Number of CRS antenna ports for PDSCH RE mapping’ associated with the CSI-RS resource in the ‘PDSCH RE Mapping and Quasi-Co-Location indicator’ field if configured by higher layers. Otherwise, the CRS overhead is assumed to be the same as that of the serving cell. 
In the next section, we provide the text proposal corresponding to our proposal.
3 Text proposal for Sec 7.2.3 of TS 36.213
-- start -- 
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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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 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, and the overhead is assumed to be the same as the ‘Number of CRS antenna ports for PDSCH RE mapping’ associated with the CSI-RS resource in the ‘PDSCH RE Mapping and Quasi-Co-Location indicator’ field if configured by higher layers. Otherwise, the CRS overhead is assumed to be the same as that 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, and the overhead is assumed to be the same as the ‘Number of CRS antenna ports for PDSCH RE mapping’ associated with the CSI-RS resource in the ‘PDSCH RE Mapping and Quasi-Co-Location indicator’ field if configured by higher layers. Otherwise, the CRS overhead is assumed to be the same as that of the serving cell; 
· 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 --
4 Conclusions
The current specification for TM10 CSI measurement could imply that the UE should assume that the CRS overhead is the same as that of the serving cell regardless of the CSI process. However, transmission mode 10 is typically configured for CoMP and for CoMP scenario 1, 2 or 3, each TP can be configured with a different number of CRS ports. Incorrect assumption about the CRS overhead for a TP would result in CQI mismatch problem that degrades the performance of CoMP.
We propose to resolve this issue as follows:
Proposal: 

For transmission mode 10 CSI reporting, if a CSI process is configured with PMI/RI reporting, or if a CSI process is configured without PMI/RI reporting and if the number of antenna ports of the associated CSI-RS resource is one:
· CRS REs are as in non-MBSFN subframes, and the CRS overhead is assumed to be the same as the ‘Number of CRS antenna ports for PDSCH RE mapping’ associated with the CSI-RS resource in the ‘PDSCH RE Mapping and Quasi-Co-Location indicator’ field if configured by higher layers. Otherwise, the CRS overhead is assumed to be the same as that of the serving cell. 

We also provided the text proposal corresponding to our proposal.
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