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1. Introduction 

In the RAN4#59 meeting, a set of assumptions for the CSI simulations were proposed in [1]. Companies are invited to submit results for evaluating the requirements. This contribution presents wideband CQI PUCCH 1-1 mode simulation results under AWGN channel conditions for FDD and TDD.
2. Simulation assumption

The basic simulation assumptions are listed in Table 1 and 2 below. 

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
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	dB
	-3

	CRS antenna ports number
	
	2

	Propagation condition and antenna configuration
	
	4x2 static channel

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0100 0000]

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD

	
[image: image4.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	CSI-RS SubframeConfig
	
	[1]

	CSI-RS reference signal configuration
	
	[0]

	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
	
	6

	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
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	CRS antenna ports number
	
	2

	Propagation condition and antenna configuration
	
	8x2 static channel

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

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	CSI-RS SubframeConfig
	
	[3]

	CSI-RS reference signal configuration
	
	[0]

	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.


3. Simulation results
Table 3 and 4 show the wideband CQI PUCCH 1-1 mode simulation results for FDD under static channel.
1) Table 3 shows the distribution of the reported CQI values relative to median CQI for SNR of {6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17} dB, respectively.
Table 3: Reported CQI indices relative to median CQI (FDD)
	
	CQI index distribution

	SNR (dB)
	-2
	-1
	0
	1
	2

	6
	0
	5.25%
	94.75%
	0
	0

	7
	0
	0
	100%
	0
	0

	8
	0
	0
	72.25%
	27.25%
	0

	9
	0
	0
	100%
	0
	0

	10
	0
	0
	90.5%
	9.5%
	0

	11
	0
	0
	100%
	0
	0

	12
	0
	25.5%
	74.5%
	0
	0

	13
	0
	0
	100%
	0
	0

	14
	0
	0
	100%
	0
	0

	15
	0
	0
	100%
	0
	0

	16
	0
	7.25%
	92.75%
	0
	0

	17
	0
	0
	100%
	-
	-


From the table we can see that the reported CQI indices are in the range of +/-1 of the reported median CQI more than 90% of the time which is consistent with the approach agreed in [2], when the SNR are {6, 7, 9, 10, 11, 13, 14, 15, 16, 17} dB.
2) The PDSCH BLER results using the transport format indicated by median CQI + x and median CQI - x are shown in Table 4, where x = {1, 2}.
Table 4: BLER results for FRC transmission (FDD)
	
	
	BLER

	SNR (dB)
	-2
	-1
	0
	1
	2

	6
	0
	0
	0.0909
	1
	1

	7
	0
	0
	0
	1
	1

	8
	0
	0
	0.0847
	0.31
	1

	9
	0
	0
	0
	1
	1

	10
	0
	0
	0.0225
	0.2425
	1

	11
	0
	0
	0
	1
	1

	12
	0
	0
	0.1256
	1
	1

	13
	0
	0
	0
	1
	1

	14
	0
	0
	0
	0.5298
	1

	15
	0
	0
	0.001
	0.7056
	1

	16
	0
	0
	0.0078
	0.2643
	1

	17
	0
	0
	0.0006
	-
	-


These results show that if the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + [x]) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI - [x]) shall be less than or equal to 0.1.
Table 5 and 6 show the wideband CQI PUCCH 1-1 mode simulation results for TDD under static channel.
3) Table 5 shows the distribution of the reported CQI values relative to median CQI for SNR of {4, 6, 8, 10, 12, 14} dB, respectively.

Table 5: Reported CQI indices relative to median CQI (TDD)
	
	CQI index distribution

	SNR (dB)
	-2
	-1
	0
	1
	2

	4
	0
	0
	100%
	0
	0

	6
	0
	0
	100%
	0
	0

	8
	0
	0
	100%
	0
	0

	10
	0
	0
	100%
	0
	0

	12
	0
	0
	100%
	0
	0

	14
	0
	0
	100%
	-
	-


From the table we can see that the reported CQI indices are in the range of +/-1 of the reported median CQI more than 90% of the time which is consistent with the approach agreed in [2].
4) The PDSCH BLER results using the transport format indicated by median CQI + x and median CQI - x are shown in Table 6, where x = {1, 2}.
Table 6: BLER results for FRC transmission (TDD)
	
	
	BLER

	SNR (dB)
	-2
	-1
	0
	1
	2

	4
	0
	0
	0
	1
	1

	6
	0
	0
	0
	1
	1

	8
	0
	0
	0.002
	1
	1

	10
	0
	0
	0.002
	1
	1

	12
	0
	0
	0.4149
	1
	1

	14
	0
	0.0075
	0.4981
	-
	-


These results show that if the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + [x]) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI - [x]) shall be less than or equal to 0.1.
4. Conclusions
In this contribution, we provide CQI PUCCH 1-1 test results under AWGN conditions for FDD and TDD. It is suggested that these results are compared with those of other company to determine the requirements for CQI reporting under AWGN conditions.
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