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1    Introduction

The purpose of this document is to progress further the tests proposed for the testing of CQI measurement, by addressing some the open issues discussed in [8] as an outcome of contributions on CQI measurement at RAN4#48b. We also propose a test for testing RI measurement. 
2    Static Test Cases
Based on contributions [1]-[8] from the RAN4#48b meeting, we propose the static test cases given in Table 1. Previously the minimum requirement was that PUCCH modes 1-0, 1-1 and PUSCH modes 3-0, 3-1 be covered. That has since been extended to include PUSCH mode 1-2 ([2], [5]). For each test case the eNB applies the PMI/CQI that is last reported by the UE. After collecting statistics, the UE then measures BLER corresponding to the median CQI that was measured. In cases where subband PMI/CQI are reported (PUSCH 1-2, 3-0, 3-1), the transmission can cycle through the subbands, where the transmission occurs on one subband at a time.
	TX ports
	Bandwidth
	SNR (dB)
	Transmission Mode
	Channel type
	Spatial correlation
	CQI Reporting Period
	CQI 

	2 TX
	10 MHz
	0
	Transmit Diversity
	Static one-tap
	Low
	2ms
	PUCCH 1-0

Wideband CQI

	2 TX
	10 MHz
	6
	Closed Loop rank 2 precoding
	Static one-tap
	Low
	2ms
	PUCCH 1-1

Wideband CQI per CW with wideband PMI

	2 TX
	10 MHz
	12
	Closed Loop rank 2 precoding
	Static two-path with embedded precoder
	Low
	1ms
	PUSCH 1-2 

Wideband CQI per CW with subband PMI 

	1 TX
	10 MHz
	0
	Single Antenna Port

(Port 0)
	Static two-path 
	Low
	1ms
	PUSCH 3-0

Subband CQI with wideband CQI 

	2 TX
	10 MHz
	6
	Closed Loop rank 1 precoding
	Static two-path 
	Low
	1ms
	PUSCH 3-1 

Subband CQI with wideband PMI


Table 1 – Static test cases

Test criteria:

The following BLER criterion can be used:

· If the BLER for the median CQI exceeds 10%, the BLER for (median CQI – d) is expected to be below 10%.

· If the BLER for the median CQI does not exceed 10%, the BLER for (median CQI + d) is expected to be above 10%.

The value of d is 1 or 2 (TBD).
For verifying subband PMI, the ideas in [3] are promising for the choice of embedded precoder since the subband PMI may be predicted in advance by suitable choice of a channel matrix. Therefore an additional PMI test criterion applies here.
We make the following remarks to address some of the open issues raised in [8].
Choice of SNR: We support [2] that at most one SNR per scenario is sufficient to reduce the total amount of testing. The SNR levels in Table 1 are chosen so that neither the lower or higher limits of CQI index are likely to be selected, so that the CQI criteria based on (median CQI +/- 1) may be applied without restriction.

Interference averaging and non-white interference: While [2] suggests cycling from subframe to subframe for subband tests, we suggest a longer duration (e.g. one frame) spent in each subband, to ensure that any transient effects from the change of resource allocation are mitigated. Similarly, for the final test case based on the proposal in [1] (a lower level of interference for the lower 5MHz band), the UE may have insufficient time to collect a meaningful CQI estimate. 
Two-tap model: The two-tap model for PUSCH modes 1-2, 3-0 and 3-1 to be used is TBD. It should be sufficiently simple to model and provide some variation in CQI or PMI across subbands. 
MCW Transmission: Another issue to be resolved is that of CQI test criteria for dual codeword transmission. Taking the median CQI for each codeword separately may not correspond to the optimal transport formats jointly applied to the codewords. We nevertheless propose for simplicity that a methodology similar to PUCCH 1-0 as in [3] be employed, but invite more discussion in this area.
3    RI Test 
The tests described up to now do not assess whether a correct choice of rank indicator (RI) has been made. From a throughput perspective, for higher SNR, MCW transmission is preferable to SCW transmission. Additionally a channel matrix with rows that are almost linearly dependent should favor lower rank transmission. The following is a simple test (2TX system) to determine whether an appropriate choice of RI has been made.

1. Set channel matrix to 
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 and find the RI reported by the UE at [0]dB. If the RI is equal to 1 more than [90]% of the time, the test passes. 
2. Set channel matrix to 
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 and find the RI reported by the UE at [12]dB. If the RI is equal to 2 more than [90]% of the time, the test passes. 
Similar tests for the 4TX case are FFS. It may also be possible to test for the correct choice of RI and PMI simultaneously.

4    Conclusion
It is proposed that the scenarios presented in Table 1 form the basis of test cases for LTE CQI testing. Furthermore a simple RI test has been suggested.
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