3GPP TSG RAN WG1 #64




                      
R1-110698
February 21 – February 25, 2011

Taipei, Taiwan
Source: 

Texas Instruments 
Title:
Overhead considerations during CQI reporting
Agenda Item:

6.2.2
Document for:
Discussion and Decision
1. Introduction
Several remaining issues regarding CQI feedback have been resolved in the RAN1#63bis meeting. In particular, it was confirmed that CQI reference resource in the time domain is not restricted to be a CSI-RS subframe. This is aligned with the understanding that a CQI reference resource is a subframe “for which” a CQI feedback shall be generated (and tested), not the resource “on which” the CQI is measured. 

One of the outstanding issues is the CQI definition for a UE configured in TM9. In the current CQI definition in 36.213, it is unclear whether the DMRS overhead shall be taken into account in the CQI derivation or not. In this contribution we discuss this issue and propose that the overhead of Rel.10 DMRS shall be taken into account for CQI calculation for a UE configured in TM9.
2. DM-RS overhead during CQI measurement
The UE assumption of the CQI overhead on the CQI reference resource in the current TS 36.213 is captured 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. 

The purpose of having a clear definition on the overhead for CQI feedback is to ensure an aligned understanding on the physical meaning of CQI report at the eNB and UE, and a clear UE behaviour. Essentially, the CQI feedback assumes a hypothetical transport block of a pre-specified TBS size and modulation order, which should be successfully decoded with <10% BLER if used for PDSCH transmission on the CQI reference resource. An aligned definition on the CQI overhead is important to ensure that there is no mismatch on the effective code rate at the eNB and UE side. 
For UE configured with TM9, the reference transmission scheme is DMRS-based beamforming up to 8 layers. However, in the current CQI definition in the CR for TS 36.213 [1], it’s unclear if the DM-RS overhead shall be assumed in deriving the CQI index for TM-9. It should be noted that the Rel-10 DM-RS overhead is non-trivial as shown in Table 1. If the CSI report does not account for the DMRS overhead, the effective code rate for TM9 PDSCH transmission may be substantially higher than that in the CQI report, due to the non-trivial DMRS signal overhead. This leads to two possibilities:

· If the eNodeB follows the UE recommendation (without accounting for overhead), the CQI report may be highly optimistic and may not be successfully decoded with <10% BLER considering the higher code rate of the true PDSCH. As a consequence, the deteriorated CQI report results in reduced link adaptation accuracy, potentially higher BLER and potentially degraded DL throughput performance. 
· Alternatively, the eNodeB has to adjust (during link adaptation) for reference signal overhead.
In our view, specifying that reference signal overhead should be taken into account during CQI reporting simplifies RAN4 testing and avoids the potential measurement mismatch problem between eNodeB and UE. Similar views have been expressed in [2].

Table 1: DM-RS overhead per PRB pair assuming first three symbols are used for PDCCH.

	Transmission
	Rank 1-4
	Rank 5-8

	Normal CP transmission
	12 REs/RB (10.3 %)
	24 REs/RB (20.6 %)

	Extended CP transmission
	16 REs/RB (13.8 %)
	N/A


Proposal 1: For UE configured in TM-9, while deriving the CQI reference index, the UE shall assume the appropriate DMRS overhead associated with the corresponding rank report. 
Lastly, we suggest the DMRS overhead to be included regardless whether PMI/RI feedback is enabled or disabled. This is because the CQI report is tied to the reference transmission mode (TM9), where DMRS is always used for downlink PDSCH demodulation regardless the exact feedback configuration. 
3. Conclusions

Proposal 1: For UE configured in TM-9, while deriving the CQI reference index, the UE shall assume the appropriate DMRS overhead associated with the corresponding rank report (e.g. 12 RE for 1-2 layers, 24 RE for 3-8 layers for normal CP). This is to ensure that the CSI report is not overly optimistic.
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