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1. Introduction
Way forward on eDL-MIMO performance requirements in LTE Rel-10 was agreed in RAN4 #57 [1]. The following working assumptions are adopted for the design of the initial Rel-10 eDL-MIMO demodulation and CSI requirements: 

· WA.1: The target completion date for the initial phase requirements is RAN4#59 (May 2011).
· WA.2: The MIMO configuration scenarios prioitized 2Rx architecture (2x2, 4x2, 8x2 MIMO)

· WA.3: Simulation methodology is based on Release 9 DL BF for demodulation.

· WA.4: Band configuration is assumed Non-CA (bandwidth: [10 MHz]) 

· WA.5: Up to 8 transmission antenna is considered in the design
Furthermore, the following aspects were proposed to be addressed in the RAN4#57AH meeting:
· Discuss test case(s) for the CSI-RS reporting accuracy
· Test setup (No. CSI-RS ports, channel model) for PMI/CQI/RI reporting
· Test case(s) for new codebook for 8 transmission antenna
In the present contribution we provide our views regarding the requirements for the reporting of channel state information (CSI) in Rel-10.
2. Discussion
For the Rel-10 CSI feedback, i.e. CQI, PMI and RI reporting for the transmission mode (TM) 9, there are two same feedback modes as Rel-8/9. One is aperiodic reporting using PUSCH, another is periodic reporting using PUCCH. If the UE is configured with PMI/RI reporting, modes 1-2, 2-2 and 3-1 are supported on PUSCH; if not, modes 2-0 and 3-0 are supported. For periodic reporting, if UE is configured with PMI/RI reporting, modes 1-1 and 2-1 are supported; if not, modes 1-0 and 2-0 are supported. The following tables briefly summarize the CQI and PMI feeback mode in Rel-10.
Table1: Aperiodic PUSCH reporting in TM 9 with 8 CSI-RS ports
	CQI/PMI mode
	CQI
	W1
	W2

	1-2
	Wideband CQI for the entire system bandwidth (BW)
	Single W1: one for the entire system BW
	Sunband PMI W2

	2-2
	Wideband CQI for the entire system BW + “M-Preferred” CQI (for UE-selected bands)
	
	Wideband PMI W2 + “M-Preferred” PMI W2 (for UE - selected bands)

	3-1
	Subband CQI (Higher layer configured)
	
	Wideband PMI W2

	Note1: Because there is only one codebook for 2/4 Tx, aperiodic PUSCH reporting modes in TM 9 with 2 or 4 CSI-RS ports, i.e. modes 1-2, 2-1 and 3-1 are the same as Rel-8/9.
Note2: W1 and W2 are the codebooks of 8Tx, furthermore, PUSCH reporting is self-contained where W1 and W2 are always reported in the same subframe.
Note3: For 2/4 Tx, W1(identity matrix) is not reported.


Table2: Periodic PUSCH reporting in TM 9 

	Mode extension from Rel-8 mode
	1-1            (Submode 2)
	1-1            (Submode 1)
	2-1(2/4Tx)
	2-1(8Tx)

	Reporting format
	Wideband W1+

Wideband W2+ 

Wideband CQI
	(1) In the subframe where RI and wideband W1 are reported, RI and wideband W1 are jointly coded.   [Note 2]
(2) Wideband W2+ Wideband CQI
	RI
	RI + 1 bit Precoding type indication (PTI)

	
	
	
	In the subframe where wideband CQI/PMI is reported

	
	
	
	PTI=1: Wideband CQI +Wideband W2
	PTI=0: Wideband W1

PTI=1: Wideband CQI +Wideband W2

	
	
	
	In the subframe where CQI for the selected subbands is reported

	
	
	
	Subband CQI (for UE selected)

PTI=1: Subband CQI (for UE selected) + Subband W2 (for UE selected)
	PTI=0: Wideband CQI+ Subband W2 (for UE selected)

PTI=1: Subband CQI (for UE selected) + Subband W2 (for UE selected)

	Note1: The PMI and CQI are calculated conditioned on the last reported periodic RI.

Note2: For 8Tx, RI and wideband W1 are jointly coded irrespective of the submode.


Reviewing the R8/9 requirements for the reporting of CSI [2], the following aspects are included:
· Wideband CQI reporting under AWGN conditions
· Subband CQI reporting under Frequency - selective scheduling mode

· Wideband CQI reporting  under Frequency non - selective scheduling mode

· Subband CQI reporting under Frequency - selective interference

· Single PMI reporting

· Multiple PMI reporting

· Reporting of RI
In Principle, the requirements for the reporting of CSI in Rel-10 should contain the above aspects. In the following sections, some views regarding the test setup for PMI/CQI/RI reporting and test case for the new codebook for 8 transmission antenna are provided.
2.1 CQI reporting
For the Rel-8 test of the reporting accuracy of CQI, there are two aspects. One is CQI reporting definition under AWGN conditions, another is CQI reporting under fading conditions. The purpose of former is to verify that the reported CQI values are in accordance with the CQI definition given in TS 36.211 [3], the latter’s is to verify that preferred subbands can be used for frequency selective scheduling. Furthermore, the following aspects are included in the test cases [2]:
(1) Reporting of wideband CQI under AWGN conditions

· Minimum requirement PUCCH 1-0

· Propagation condition and antenna configuration: AWGN (1x2)

· PDSCH transmission mode 1

· Minimum requirement PUCCH 1-1

· Propagation condition and antenna configuration: Clause B.1 in [2] (2x2)
· PDSCH transmission mode 4
(2) Reporting of CQI under fading conditions 

· Subband CQI reporting under frequency-selective scheduling mode: Minimum requirement PUSCH 3-0

· Propagation condition: Clause B.2.4 in [2] 

· PDSCH transmission mode 1

· Wideband CQI reporting under frequency non-selective scheduling mode: Minimum requirement PUCCH 1-0

· Propagation condition: EPA5 High
· PDSCH transmission mode 1

· Subband CQI reporting under frequency-selective interference: Minimum requirement PUSCH 3-0

· Propagation condition: Clause B.2.4 in [2]
· PDSCH transmission mode 1

Since 2Rx architecture are prioitaized in the design of the initial Rel-10 eDL-MIMO CSI requirements, similar test setup could be perhaps adopted with some  modifications. Tables 1 and 2 show that all feedback modes in transmission mode 9 involve PMI reporting, implying that each CQI test contains precoding. In order to exclude the precoding gain from the test of CQI reporting accuracy, precoding gain could be assumed in both subband with the highest differential CQI offset level and the randomly selected subband. Furthermore, for the test of eDL-MIMO CQI repoting accuracy, we suggest to consider proper feedback modes as following: 
(1) Reporting of wideband CQI under AWGN conditions

· Minimum requirement PUCCH 1-1

· Propagation condition and antenna configuration: AWGN (1x2)

· Minimum requirement PUCCH 1-1

· Propagation condition and antenna configuration: Clause B.1 in [2] (2x2)
 (2) Reporting of CQI under fading conditions 

· Subband CQI reporting under frequency-selective scheduling mode: Minimum requirement PUSCH 3-1
· Propagation condition: Clause B.2.4 in [2] 

· Wideband CQI reporting under frequency non-selective scheduling mode: Minimum requirement PUCCH 1-1
· Propagation condition: EPA5 High

· Subband CQI reporting under frequency-selective interference: Minimum requirement PUSCH 3- 1
· Propagation condition: Clause B.2.4 in [2]
2.2 PMI reporting
The purpose of PMI test in eDL-MIMO is to verify the accuracy of the reported PMI values for 8Tx. In Rel-8, the requirements are specified by the throughput ratio between the reported PMI and random PMI. This verification method could be reused in the eDL-MIMO test. 
Furthermore, for the test cases, single layer transmission and low antenna correlation could be assumed as well as Rel-8. Thus some possible test cases are suggested as following:
· Single PMI

· Feedback mode: PUSCH 3-1 

· Single layer 

· Propagation channel, Correlation and antenna configuration: EVA5, Low 8x2

· Multiple PMI

· Feedback mode: PUSCH 1-2
· Single layer 

· Propagation channel, Correlation and antenna configuration: EPA5, Low 8x2
2.3 Reporting of RI 
The purpose of this test is to verify the reported RI accurately represents the channel rank. The accuracy of RI reporting is embodied by the increased throughput obtained when transmitting based on the reported rank compared to the fixed rank case. Thus, the test method of RI reporting accuracy in Rel-8 is the verification of  increased throughput compared to the fixed rank case. Since the 2Rx architecture is prioitaized in eDL-MIMO test, we can consider reusing the test method of Rel-8 in Rel-10. Test method for 4Rx and above would need to be studied later.
3. Conclusions

In this contribution, we present our views regarding the test setup for PMI/CQI/RI reporting and test case for the new codebook for 8 transmission antenna. The test method of CQI, PMI and RI in Rel-8 could be reused in eDL-MIMO, which is the vertification of BLER or the increased throughput compared to the case without reporting. As the all CQI feedback mode in transmission mode 9 involve PMI reporting, we can assume  precoding gain in both subband with the highest differential CQI offset level and the randomly selected subband to exclude the precoding gain from the test. Furthermore, test cases for 8Tx codebook are suggested in the contribution.
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