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1
Introduction

Test cases 9.2.1.7 and 9.2.1.8 for FDD and TDD CQI Reporting definition under AWGN conditions are defined with following two criteria:

1) One is about the CQI reporting stability, i.e. the reported CQI value according to RC.1A FDD/TDD in Table A.4-1 should be within [Median CQI-1, Median CQI+1] range more than 90% of the time; 

2) Another is about CQI reporting accuracy, i.e. if the BLER corresponding to Median CQI reported is <= 0.1, then the BLER corresponding to (Median CQI + 1) should be > 0.1; if the BLER corresponding to Median CQI reported is > 0.1, then the BLER corresponding to (Median CQI – 1) should <= 0.1.
2
Discussion

Generally speaking, the two criteria for the CQI reporting test can be used to reliably test UE’s correct CQI reporting and CQI to MCS mapping implementation if reasonable test setups were defined by RAN4. The two criteria is based on the assumption of the BLER of (Median CQI -1) v.s. Median CQI and Median CQI v.s. (Median CQI+1) must be different, i.e. one should be <=0.1, another one should be > 0.1 at one of two given SNR points. But during the mapping of CQI index to Modulation coding scheme definition in Table A.4-14 [1], both the Modulation and TBS index mapping as defined in Table 7.1.7.1-1A [2] and CQI indices in Table 7.2.3-2 [2] should be considered, as per the calculation of CQI to MCS mapping, the maximum coding rate limitation of 0.932 shall be considered, it may results in the same MCS value for different CQI indices for some cases as shown below.
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During the test, if the reported Median CQI is CQI#14 with BLER <= 0.1, according to the second test criteria the BLER for (Median CQI+1), CQI#15, should be > 0.1, but both CQI#14 and CQI#15 are mapped to MCS#26 that is the highest MCS for the test, it is impossible to have different BLER for a MCS at certain SNR point. Also UE may report CQI#15 as median CQI during the test if UE reaches the highest MCS#26 with BLER <=0.1 during the test. It is unreasonable to declare the UE to fail the test for both scenarios. At the same time, it implies that RAN4 should select suitable SNR points for the CQI reporting test to avoid such issues, actually RAN4 tried to avoid such issue by setting two alternative SNR values with 1dB difference for the real testing, but maybe it still cannot preclude some issues if both SNR values are not suitable.
As per the analysis above, unfortunately we found such issues in the existing Test 2 for sections 9.2.1.7 and 9.2.1.8 of TS 36.101[1] after we trialed both SNR values (20dB and 21dB) for Test 2 during the real testing.
Table 9.2.1.7-1: PUCCH 1-0 static test (FDD) [1]
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	-1
	0
	20
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel RC.1A FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.2.1.8-1: PUCCH 1-0 static test (TDD) [TS 36.101]
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.1A TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


Table A.4-1: CSI reference measurement channels

	RMC Name
	Duplex
	CH-BW
	Alloc. RB-s
	UL/DL Config
	Alloc. SF-s
	MCS Scheme
	Nr. HARQ Proc.
	Max. nr HARQ Trans.
	Notes

	1 CRS Port

	RC.1 FDD
	FDD
	10
	50
	-
	
	MCS.1
	8
	1
	

	RC.1A FDD
	FDD
	10
	50
	
	
	MCS.1A
	8
	1
	

	RC.1 TDD
	TDD
	10
	50
	Note 3
	
	MCS.1
	10
	1
	

	RC.1A TDD
	TDD
	20
	100
	Note 3
	
	MCS.1B
	10
	1
	

	RC.3 FDD
	FDD
	10
	6
	-
	
	MCS.10
	8
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	


The above two cases shows that when the scheduled MCS in the PDCCH has reached the maximum MCS of the test case and the BLER is still less than 0.1, it’s unreasonable to declare one conformant UE to fail the test. How to solve this issue, currently two options are on table as per the previous discussions, one is future proof as stated in Proposal 1 if similar issues are found in other test cases and further simulations burden can be avoid; another one is still to follow the original test logic by setting lower SNR value for the test proposed by other company, such as 19dB and 20dB for Test 2, but it cannot guarantee that the same issue will not happen again for this case with UE implementation improvement in the future, so we prefer the first option.
Proposal 1: In CQI reporting tests, when the scheduled MCS in the PDCCH has reached the maximum MCS value for the test case and the BLER is still less than 0.1, the UE should be declared to pass the test.
3
Summary
As analysed above, we have following proposal: 
Proposal 1: In CQI reporting, when the scheduling MCS in the PDCCH has reached the maximum MCS value for the test case and the BLER is still less than 0.1, the UE should be declared to pass the test.
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