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1	Introduction
In document [1] the following conditions were agreed for the definition of the CQI requirements under static conditions.

Simulation scenarios for CQI reporting accuracy performance
The purpose of the following scenarios is to verify CQI reporting accuracy performance for eDL MIMO based on Release 8 test scenarios. 

Basic test configurations
The basic test configurations for CQI reporting accuracy performance on eDL MIMO is an extension of current Release 8 transmission and basic ideas can be reused. It is proposed to extend current channel model (given in the following) to incorporate 1-layer or 2-layers at the same time.

　

In which W is the single-layer (Tx x 1) or dual-layer (Tx x 2) precoders for target UE, which could be selected from the set of codebooks in Table 6.3.4.2.3-1 in TS36.211. An MMSE receiver is assumed. The transmission precoding granularity at BS is set according to the Table 7.1.6.5-1 in [3] for FDD. For deriving CSI, channel estimation is carried out over CSI-RS. Interference estimation is performed over CRS for deriving performance requirements. For demodulation, channel estimation at UE is carried out per one PRB as baseline for deriving the performance requirements (i.e. in both alignment and impairment simulations).. 

CQI reporting accuracy definition under AWGN conditions
The test conditions for channel quality indicator (CQI) reporting definition under AWGN conditions is an extension of current Release 8 performance requirements conditions. The reporting accuracy of the CQI  is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 36.211 [2]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB. 
The reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 
	wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than [TBD] of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table. 1 and 2 show the initial baseline simulation assumptions for CQI reporting definition under AWGN conditions. As feedback channel, PUCCH 1-1 mode is utilized and PUCCH 1-1 sub-mode is TBD for 8 TX.


Table.1  Initial baseline simulation assumptions for CQI reporting definition under AWGN conditions for FDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3

	
	

	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	[5/1]

	CSI-RS reference signal configuration
	
	[0]

	Propagation condition and antenna configuration
	
	4x2 static channel

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0100 0000]

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	Ms
	NP = 5

	CQI delay
	Ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:	Reference measurement channel according to Table [A.4-X] 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.
Note 3:	It is intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports shall not be used by the eNB in this test.



Table.2  Initial baseline simulation assumptions for CQI reporting definition under AWGN conditions for TDD

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3

	
	

	dB
	-3

	CRS reference signals
	
	Antenna ports [0, 1]

	CSI reference signals
	
	Antenna ports [15,…,22]

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	[5/ 3]

	CSI-RS reference signal configuration
	
	[0]

	Propagation condition and antenna configuration
	
	8x2 static channel

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0020 0000 0000 0001 0000]

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD

	

	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	Ms
	NP = 5

	CQI delay
	Ms
	10

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 4)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:	Reference measurement channel according to Table [A.4-X] 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.
Note 3:	To avoid collisions between CQI/PMI 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/PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2..
Note 4:	RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.




In particular it was agreed to consider a 4x2 and 8x2 test case for FDD and TDD respectively and to limit the impact of the phase misalignment between the tx antennas by introducing a rx-only based phase misalignment with the following characteristics [2,3].




Where ΔΘ is the phase error between the paths at the UE Rx ports. The conditions are:
· The phase error ΔΘ is constant over the duration of the test
· The channel matrix applies per subcarrier
Currently the phase error ΔΘ is assumed to be identical for both elements in the bottom row of the matrix. 

2	Results
In this section we provide the results for CQI under static case for 4x2 (FDD and 8x2 (TDD).
Tables 12 3 and 4 show the CQI results with an without a phase misalignment and for 4x2 and 8x2 respectively. The phase misalignment considered here is due to 60ns delay on the second branch.

Table 1. No phase misalignment 4x2

	
	
	 
	 
	first CW
	 
	 
	
	 
	 
	2nd CW
	 
	 

	
	
	median CQI
	BLER
	BLER
	BLER
	alpha
	
	median CQI
	BLER
	BLER
	BLER
	alpha

	SNR [dB]
	
	 
	med CQI-1
	med CQI
	med CQI+1
	
	 
	med CQI-1
	med CQI
	med CQI+1

	4
	
	7
	0.000
	0.032
	1.000
	1.000
	
	7
	0.001
	0.027
	1.000
	1.000

	5
	
	7
	0.000
	0.001
	1.000
	1.000
	
	7
	0.000
	0.001
	1.000
	1.000

	6
	
	8
	0.000
	0.084
	1.000
	1.000
	
	8
	0.000
	0.084
	1.000
	1.000

	7
	
	8
	0.000
	0.004
	1.000
	1.000
	
	8
	0.000
	0.003
	1.000
	1.000

	8
	
	9
	0.001
	0.036
	1.000
	1.000
	
	9
	0.001
	0.035
	1.000
	1.000

	9
	
	9
	0.001
	0.001
	1.000
	1.000
	
	9
	0.000
	0.001
	1.000
	1.000

	10
	
	10
	0.000
	0.036
	1.000
	1.000
	
	10
	0.000
	0.045
	1.000
	1.000

	11
	
	10
	0.000
	0.003
	1.000
	1.000
	
	10
	0.000
	0.003
	1.000
	1.000

	12
	
	11
	0.000
	0.253
	1.000
	1.000
	
	11
	0.000
	0.246
	1.000
	1.000

	13
	
	11
	0.000
	0.005
	1.000
	1.000
	
	11
	0.001
	0.008
	1.000
	1.000

	14
	
	12
	0.001
	0.739
	1.000
	1.000
	
	12
	0.001
	0.734
	1.000
	1.000

	15
	
	12
	0.001
	0.027
	1.000
	1.000
	
	12
	0.001
	0.020
	1.000
	1.000

	16
	
	12
	0.000
	0.007
	0.999
	1.000
	
	12
	0.000
	0.009
	0.998
	1.000

	17
	
	13
	0.003
	0.099
	1.000
	1.000
	
	13
	0.001
	0.114
	1.000
	1.000

	18
	
	13
	0.002
	0.023
	1.000
	1.000
	
	13
	0.001
	0.020
	1.000
	1.000



Table 2.60ns delay on the second branch (i.e. phase misalignment) 4x2

	
	
	 
	 
	first CW
	 
	 
	
	 
	 
	2nd CW
	 
	 

	
	
	median CQI
	BLER
	BLER
	BLER
	alpha
	
	median CQI
	BLER
	BLER
	BLER
	alpha

	SNR [dB]
	
	 
	med CQI-1
	med CQI
	med CQI+1
	
	 
	med CQI-1
	med CQI
	med CQI+1

	4
	
	7
	0.000
	0.037
	1.000
	1.000
	
	7
	0.000
	0.029
	1.000
	1.000

	5
	
	7
	0.000
	0.001
	1.000
	1.000
	
	7
	0.000
	0.000
	1.000
	1.000

	6
	
	8
	0.000
	0.101
	1.000
	1.000
	
	8
	0.000
	0.093
	1.000
	1.000

	7
	
	8
	0.000
	0.001
	1.000
	1.000
	
	8
	0.000
	0.004
	1.000
	1.000

	8
	
	9
	0.001
	0.040
	1.000
	1.000
	
	9
	0.001
	0.036
	1.000
	1.000

	9
	
	9
	0.000
	0.001
	1.000
	1.000
	
	9
	0.000
	0.001
	1.000
	1.000

	10
	
	10
	0.001
	0.043
	1.000
	1.000
	
	10
	0.001
	0.036
	1.000
	1.000

	11
	
	10
	0.000
	0.004
	1.000
	1.000
	
	10
	0.000
	0.003
	1.000
	1.000

	12
	
	11
	0.000
	0.268
	1.000
	1.000
	
	11
	0.001
	0.271
	1.000
	1.000

	13
	
	11
	0.000
	0.006
	1.000
	1.000
	
	11
	0.000
	0.007
	1.000
	1.000

	14
	
	12
	0.001
	0.797
	1.000
	1.000
	
	12
	0.002
	0.780
	1.000
	1.000

	15
	
	12
	0.000
	0.025
	1.000
	1.000
	
	12
	0.001
	0.024
	1.000
	1.000

	16
	
	12
	0.000
	0.007
	0.998
	1.000
	
	12
	0.000
	0.010
	0.999
	1.000

	17
	
	13
	0.001
	0.107
	1.000
	1.000
	
	13
	0.001
	0.101
	1.000
	1.000

	18
	
	13
	0.000
	0.023
	1.000
	1.000
	
	13
	0.000
	0.019
	1.000
	1.000





Table 3. No phase misalignment 8x2
	
	
	 
	 
	first CW
	 
	 
	
	 
	 
	2nd CW
	 
	 

	
	
	median CQI
	BLER
	BLER
	BLER
	alpha
	
	median CQI
	BLER
	BLER
	BLER
	alpha

	SNR [dB]
	
	 
	med CQI-1
	med CQI
	med CQI+1
	
	 
	med CQI-1
	med CQI
	med CQI+1

	4
	
	9
	0.000
	0.004
	1.000
	1.000
	
	9
	0.000
	0.002
	1.000
	1.000

	5
	
	10
	0.002
	0.014
	1.000
	1.000
	
	10
	0.001
	0.016
	1.000
	1.000

	6
	
	10
	0.000
	0.001
	1.000
	1.000
	
	10
	0.000
	0.001
	1.000
	1.000

	7
	
	11
	0.000
	0.022
	1.000
	1.000
	
	11
	0.000
	0.026
	1.000
	1.000

	8
	
	11
	0.000
	0.001
	1.000
	1.000
	
	11
	0.000
	0.004
	1.000
	1.000

	9
	
	12
	0.000
	0.071
	1.000
	1.000
	
	12
	0.001
	0.077
	1.000
	1.000

	10
	
	12
	0.000
	0.006
	1.000
	1.000
	
	12
	0.000
	0.003
	1.000
	1.000

	11
	
	13
	0.002
	0.207
	1.000
	1.000
	
	13
	0.001
	0.245
	1.000
	1.000

	12
	
	13
	0.000
	0.015
	1.000
	1.000
	
	13
	0.000
	0.015
	1.000
	1.000

	13
	
	14
	0.002
	0.762
	1.000
	1.000
	
	14
	0.004
	0.787
	1.000
	1.000

	14
	
	14
	0.001
	0.030
	1.000
	1.000
	
	14
	0.001
	0.043
	1.000
	1.000

	15
	
	14
	0.000
	0.012
	0.996
	1.000
	
	14
	0.000
	0.011
	0.998
	1.000





Table 4.60ns delay on the second branch (i.e. phase misalignment) 8x2

	
	
	 
	 
	first CW
	 
	 
	
	 
	 
	2nd CW
	 
	 

	
	
	median CQI
	BLER
	BLER
	BLER
	alpha
	
	median CQI
	BLER
	BLER
	BLER
	alpha

	SNR [dB]
	
	 
	med CQI-1
	med CQI
	med CQI+1
	
	 
	med CQI-1
	med CQI
	med CQI+1

	4
	
	9
	0.000
	0.002
	1.000
	1.000
	
	9
	0.000
	0.001
	1.000
	1.000

	5
	
	10
	0.001
	0.013
	1.000
	1.000
	
	10
	0.000
	0.015
	1.000
	1.000

	6
	
	10
	0.000
	0.001
	1.000
	1.000
	
	10
	0.000
	0.001
	1.000
	1.000

	7
	
	11
	0.000
	0.026
	1.000
	1.000
	
	11
	0.000
	0.026
	1.000
	1.000

	8
	
	11
	0.000
	0.003
	1.000
	1.000
	
	11
	0.000
	0.001
	1.000
	1.000

	9
	
	12
	0.001
	0.079
	1.000
	1.000
	
	12
	0.001
	0.086
	1.000
	1.000

	10
	
	12
	0.000
	0.004
	1.000
	1.000
	
	12
	0.001
	0.005
	1.000
	1.000

	11
	
	13
	0.001
	0.255
	1.000
	1.000
	
	13
	0.001
	0.271
	1.000
	1.000

	12
	
	13
	0.000
	0.013
	1.000
	1.000
	
	13
	0.001
	0.012
	1.000
	1.000

	13
	
	13
	0.000
	0.004
	0.789
	1.000
	
	13
	0.000
	0.003
	0.817
	1.000

	14
	
	14
	0.001
	0.041
	1.000
	1.000
	
	14
	0.001
	0.038
	1.000
	1.000

	15
	
	14
	0.000
	0.013
	0.998
	1.000
	
	14
	0.001
	0.009
	0.999
	1.000

	16
	
	14
	0.000
	0.003
	0.211
	1.000
	
	14
	0.000
	0.001
	0.237
	1.000




We propose to decrease the SNR levels by 3dB for 4x2 and 6dB for 8x2 test case. Hence we propose to modify the tables as follows:

Table.1  Initial baseline simulation assumptions for CQI reporting definition under AWGN conditions for FDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3

	
	

	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	[5/1]

	CSI-RS reference signal configuration
	
	[0]

	Propagation condition and antenna configuration
	
	4x2 static channel

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0100 0000]

	SNR (Note 2)
	dB
	7
	8
	13
	14

	

	dB[mW/15kHz]
	-91
	-90
	-85
	-84

	

	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	Ms
	NP = 5

	CQI delay
	Ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:	Reference measurement channel according to Table [A.4-X] 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.
Note 3:	It is intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports shall not be used by the eNB in this test.



Table.2  Initial baseline simulation assumptions for CQI reporting definition under AWGN conditions for TDD

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3

	
	

	dB
	-3

	CRS reference signals
	
	Antenna ports [0, 1]

	CSI reference signals
	
	Antenna ports [15,…,22]

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	[5/ 3]

	CSI-RS reference signal configuration
	
	[0]

	Propagation condition and antenna configuration
	
	8x2 static channel

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0020 0000 0000 0001 0000]

	SNR (Note 2)
	dB
	4
	5
	10
	11

	

	dB[mW/15kHz]
	-94
	-93
	-88
	-87

	

	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	Ms
	NP = 5

	CQI delay
	Ms
	10

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 4)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:	Reference measurement channel according to Table [A.4-X] 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.
Note 3:	To avoid collisions between CQI/PMI 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/PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2..
Note 4:	RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.





Moreover we propose to consider 90% for the minimum percentage of time during which the CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} 



3	Conclusions
We have provided results for the CQI test under AWGN conditions. We propose to decrease the SNR levels by 3dB for 4x2 and 6dB for 8x2 test case. Moreover we propose to consider 90% for the minimum percentage of time during which the CQI1 shall be within the set {median CQI1 -1, median CQI1 +1}. 
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