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1 Introduction
The contents about CSI-RS and CSI feedback have been completed in RAN1 as shown in [2]. In this contribution we provide some further considerations on CSI framework [1, 5, 6, 7 and 8].
2 Test coverage
It was agreed in RAN4 that the CSI requirements should be defined according to the CSI reporting modes in order to achieve good test coverage with minimum test case number in Rel-8. 
For TM9, the supported reporting modes for aperiodic reporting are: PUSCH 1-2, PUSCH 2-2 and PUSCH 3-1; if the UE is configured without PMI/RI reporting, PUSCH 2-0 and PUSCH 3-0 are supported. The supported reporting modes for periodic reporting are: PUCCH 1-1 and PUCCH 2-1; if the UE is configured without PMI/RI reporting, PUCCH 1-0 and PUCCH 2-0 are supported. All the five reporting modes with PMI/RI reporting should be covered. Two submodes of PUCCH 1-1 should also be covered since it is important due to low uplink overhead. In case of non PMI/RI reporting configuration, corresponding CQI should be reported. In these scenarios such as TDD mode these four reporting modes may be considered and corresponding CSI test may be evaluated in Rel-10. 
Proposal 1: CQI test should take into account the reporting modes with no PMI/RI reporting.
Four CSI-RS ports is high priority due to initial network deployment and eight CSI-RS ports is also considered for further deployment. From RAN1 specification and test point of view, the reporting mode and feedback information are same as Rel-8/9 when the number of CSI-RS ports does not exceed four. So the test purpose for 4Tx test cases should be to test the low density of CSI-RS. 8Tx (dual codebook reporting) should be considered since 8Tx transmission is not evaluated in the performance tests. 
Proposal 2: 4Tx has high priority in CSI test; 8Tx should be covered in CSI tests.

In Rel-8/9 CSI test, dual codeword CQI estimation was not covered in fading condition which means there was no alignment work for this scenario. This might be part of the reason why it was difficult to align the RI requirements at that time. Because dual codeword was used in RI test and it affected the CQI and PMI estimation in RI test. As in HSPA, single codeword and dual codeword CQI tests have all been covered. It is proposed to consider dual codeword CQI tests in fading condition in Rel-10.
Proposal 3: Dual codeword CQI test in fading condition should be covered for Rel-10 LTE as in HSPA.
In order to get significant gain, CSI-RS period should be set as short as possible. CSI-RS period can be set to [5ms]. For aperiodic reporting, the reporting period can be set to [5ms]. For wideband CQI periodic reporting, the reporting period can also be set to [5ms]. [2ms] can be set for subband periodic reporting.
Proposal 4: the period of CSI-RS should be set to the shortest – [5ms].
Cross-polarization antenna is high priority for channel models selection as shown in [3]. PMI selection in medium or high correlation will be maintained to “main direction”. CQI test can adopt the high correlation channel to restrict RI and PMI selection by CodeBookSubsetRestriction bitmap. PMI test can adopt low correlation channel since it can cover all PMI indices. RI test should cover the low and high correlation channels.
Proposal 5: CQI tests should consider high correlation scenario; PMI indices in CQI tests should be restricted to a subset which represents the main direction.
3 Verification framework
In order to reduce the workload, CSI test methodology can be adopted in Rel-10 as shown in Table 1. Regarding the UE selected subband reporting (2-X); it can be discussed once corresponding CSI test has been approved in Rel-9. 
In Rel-10 4Tx is expected to have high priority at early stage. In this case 4Tx tests should cover the CQI, PMI and RI. Then 8Tx test cases can cover CQI and PMI test cases first. 
To verify 8Tx antenna configuration, Rank2 is recommended rather than Rank1. Test cases should consider the coverage of PUCCH submode 1, PUCCH submode 2, PUSCH 1-2 and PUSCH 3-1. We recommend PUSCH 1-2 as PUSCH 1-2 with wideband W1 and subband W2 can fully test the dual-codebook report. 
Dual-codeword should be covered in CQI (definition and fading), PMI and RI tests.
Table 1: Test coverage for CSI requirements
	Test case
	Rel-8/9
	Rel-10

	
	RM
	SCW/MCW
	Channel/antenna
	RM
	SCW/MCW
	Channel/antenna

	CQI
	AWGN test
	PUCCH 1-0
	SCW
	AWGN high (1T2R)
	PUCCH 1-1

PUCCH 1-0 (only for TDD)
	SCW
	AWGN high 
(4T2R)

	
	
	PUCCH 1-1

	MCW
	Static channel (2T2R)
	PUCCH 1-1
(submode 1)

PUCCH 1-0 (only for TDD)
	MCW
	Static channel (8T2R)

	
	Fading test
	PUSCH 3-0

	SCW
	two-path  full (1T2R)
	PUSCH 3-1

PUCCH 3-0 (only for TDD)
	SCW
	two-path full (4T2R)

	
	
	PUCCH 1-0

	SCW
	EPA(1T2R)
	PUCCH 1-1
(submode 2)

PUCCH 1-0 (only forTDD)
	MCW
	EPA high
(8T2R)

	
	
	PUSCH 3-0

	SCW
	two-path full (1T2R)
	PUSCH 3-1

PUCCH 3-0 (only for TDD)
	SCW
	two-path full (4T2R)

	PMI
	Wideband PMI
	PUSCH 3-1

	SCW
	EVA5 low (2T2R)
	PUSCH 3-1
	SCW
	EPA5 low 
(4T2R)

	
	Subband PMI
	PUSCH 1-2

	SCW
	EPA5 low (2T2R)
	PUSCH 1-2

	MCW
	EVA5 low (8T2R)

	RI
	RI
	PUCCH1-1

	SCW / MCW
	EPA5 

low and high (2T2R)
	PUCCH 1-1

	SCW / MCW
	EPA5
low and high  (4T2R)


3.1 CQI test 
· SCW test under AWGN condition

PUSCH 3-1 and PUCCH 1-1 all support wideband CQI reporting. For simplicity, PUCCH 1-1 may be feasible for this test. PUSCH 3-1 can be covered by PMI accuracy test. In order to cover this scenarios that there is no PMI/RI reporting, PUCCH 1-0 reporting, which is most likely for TDD mode, can be used. 

· MCW test under AWGN condition

PUSCH 3-1 and PUCCH 1-1 support wideband CQI reporting. Test case should consider the test coverage of PUCCH 1-1 submode 1 and submode 2. In order to cover this scenarios with no PMI/RI reporting, PUCCH 1-0 reporting can be used.
· Frequency selective CQI test under fading condition
The test purpose is to verify that the UE does not apply an excessive frequency-domain filter. At the same time, overestimation and underestimation will also be penalized. Test metric in Rel-9, i.e. throughput gain, CQI distribution, BLER can be reused in this test.
4T2R is our preference since 8T2R is better for MCW test. PUSCH 3-1 CSI reporting is suggested to be chosen when there is PMI/RI reporting. PUCCH 1-0 reporting can be used when there is no PMI/RI reporting. 
Static two-path channel can be extended to MIMO.  Otherwise it cannot achieve good frequency selection between adjacent resource block. 
· Frequency non-selective CQI test under fading condition

The test purpose is to verify that the UE does not apply an excessive time-domain filter. At the same time, overestimation and underestimation will also be penalized. Test metrics in Rel-9, i.e. throughput gain, CQI distribution, BLER can be reused in this test.
8T2R may be feasible for 8Tx test coverage. Test case should consider the test coverage of PUCCH 1-1 submode 1 and submode 2. PUCCH 1-0 reporting mode can be used when there is no PMI/RI reporting. 
· Frequency uneven interference CQI test under fading condition

The purpose of the test would be to verify that the UE does not apply an excessive frequency-domain filter and interference average was not applied in whole bandwidth. Other configurations are the same as frequency even interference CQI test under fading condition.
3.2 PMI test
· SCW for single PMI test
4T2R may be feasible due to test coverage purpose. We can adopt PUCCH 3-1 CSI reporting mode.
· MCW for multi-PMI test

EVA5 low correlation is feasible since different subband PMI indices can be selected due to relative high frequency selective characteristic. PUSCH 1-2 reporting mode can be chosen. Other antenna correlation scenarios can be FFS  
3.3 RI test

PMI indices of transmission mode 9 should be fixed using CodebookSubSetRestriction: for fixed rank 1 transmission, the RI and PMI reporting is restricted to two single-layer precoders. For fixed rank 2 transmission, the RI and PMI reporting is restricted to two-layer precoder. For follow RI transmission, the PMI reporting is restricted to a subset of the precoders. Channels correlation used can be kept the same as Rel-8/9 RI tests. 
4 Conclusions
· Proposal 1: CQI test should take into account the reporting modes with no PMI/RI reporting.
· Proposal 2: 4Tx has high priority in CSI test; 8Tx should be covered in CSI tests.
· Proposal 3: Dual codeword CQI test in fading condition should be covered in Rel-8 LTE as in HSPA.
· Proposal 4: The period of CSI-RS should be set to the shortest – [5ms].
· Proposal 5: CQI tests should consider high correlation scenario; PMI indices should be restricted to a subset which represents the main direction.
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