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1  Introduction

In the RAN4#61 meeting, CQI reporting accuracy for eDL MIMO was discussed [1], and a CR for CQI requirement for frequency-selective scheduling was also agreed in [2]. In this contribution, we provided our simulation results based on the agreed CR.
2 Simulation results

Simulation assumptions are listed in Table 1 and Table 2. 
Table 1 Simulation assumptions for frequency selective scheduling for FDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	Antenna configuration
	
	2x2

	CRS reference signals
	
	Antenna ports 0

	CSI reference signals
	
	[Antenna ports 15, 16]

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

	CSI-RS reference signal configuration
	
	[4]

	CodeBookSubsetRestriction bitmap
	
	[000001]

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-4 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:
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 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.


Table 2 Simulation assumptions for frequency non-selective scheduling for TDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	Antenna configuration
	
	2x2

	CRS reference signals
	
	Antenna ports 0

	CSI reference signals
	
	[Antenna ports 15, 16]

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

	CSI-RS reference signal configuration
	
	[4]

	CodeBookSubsetRestriction bitmap
	
	[000001]

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:
Reference measurement channel according to Table A.4-4 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:
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 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.


Tables 3 and 4 show the simulation results for FDD and TDD respectively. In the tables 3 and 4, we show the results from the following three aspects.

a) The distribution of CQI reported for the subband differential CQI offset level 0 
b)
The ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S
c)
The average BLER when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS 
Table 3 Subband CQI simulation results for 2Tx FDD
	SNR(dB)
	proportion of reported differential CQI offset level 0
	Throughput gain 
	BLER for follow CQI

	1
	0.1324
	1.6948
	0.2254

	2
	0.1268
	1.6538
	0.2715

	3
	0.1207
	1.6721
	0.2689

	4
	0.1248
	1.5678
	0.3165

	5
	0.1216
	1.5789
	0.2917

	6
	0.1134
	1.5230
	0.326

	7
	0.1121
	1.5345
	0.3347

	8
	0.1214
	1.4723
	0.3431

	9
	0.1178
	1.4845
	0.3315

	10
	0.1168
	1.4224
	0.3578

	11
	0.1145
	1.4287
	0.3524

	12
	0.1008
	1.3863
	0.3859

	13
	0.0964
	1.3926
	0.3813


Table 4 Subband CQI simulation results for 2Tx TDD
	SNR(dB)
	proportion of reported differential CQI offset level 0
	Throughput gain 
	BLER for follow CQI

	1
	0.1334
	1.7001
	0.2369

	2
	0.1315
	1.6645
	0.2783

	3
	0.1267
	1.6689
	0.271

	4
	0.1232
	1.612
	0.3289

	5
	0.1227
	1.6215
	0.3145

	6
	0.1214
	1.5857
	0.3312

	7
	0.1198
	1.5962
	0.3276

	8
	0.1176
	1.5174
	0.3475

	9
	0.1123
	1.4914
	0.34

	10
	0.1095
	1.3969
	0.3668

	11
	0.1012
	1.4016
	0.3614

	12
	0.0916
	1.3736
	0.3912

	13
	0.0889
	1.3813
	0.3857


3 Conclusion

In this contribution, we provide CQI PUCCH 3-1 test results under frequency-selective conditions for FDD and TDD. 
4 References

[1] R4-116324, “eDL-MIMO CSI adhoc agreements – Thursday evening ”, NEC
[2] R4-116270, “CQI reporting accuracy test on frequency-selective scheduling on eDL-MIMO”, NTT DOCOMO, NEC, Fujitsu
5 Annex

Table A.1c: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation (Non CSI-RS subframe, 1 CRS port)
	CQI index
	Modulation
	Target
Code
rate
	Imcs
	Information Bit Payload

	Binary Channel Bits Per Sub-Frame 
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	11400
	

	2
	QPSK
	0.1172
	0
	1384
	11400
	

	3
	QPSK
	0.1885
	2
	2216
	11400
	

	4
	QPSK
	0.3008
	4
	3624
	11400
	

	5
	QPSK
	0.4385
	6
	5160
	11400
	

	6
	QPSK
	0.5879
	8
	6968
	11400
	

	7
	16QAM
	0.3691
	[11]
	[8760]
	22800
	

	8
	16QAM
	0.4785
	13
	11448
	22800
	

	9
	16QAM
	0.6016
	15
	14112
	22800
	

	10
	64QAM
	0.4551
	17
	15264
	34200
	

	11
	64QAM
	0.5537
	19
	18336
	34200
	

	12
	64QAM
	0.6504
	[22]
	[22920]
	34200
	

	13
	64QAM
	0.7539
	23
	25456
	34200
	

	14
	64QAM
	0.8525
	25
	28336
	34200
	

	15
	64QAM
	0.9258
	[26]
	[30576]
	34200
	

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.1d: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation for 2 CSI-RS port(CSI-RS subframe, 1 CRS port)
	CQI
index
	Modulation
	Target
Code
rate
	Imcs
	Information Bit Payload

	Binary
Channel Bits
Per
Sub-Frame 
	

	0
	out of range
	out of range
	DTX
	-
	-
	

	1
	QPSK
	0.0762
	0
	1384
	11200
	

	2
	QPSK
	0.1172
	0
	1384
	11200
	

	3
	QPSK
	0.1885
	2
	2216
	11200
	

	4
	QPSK
	0.3008
	4
	3624
	11200
	

	5
	QPSK
	0.4385
	6
	5160
	11200
	

	6
	QPSK
	0.5879
	[8]
	[6968]
	11200
	

	7
	16QAM
	0.3691
	10
	7992
	22400
	

	8
	16QAM
	0.4785
	[13]
	[11448]
	22400
	

	9
	16QAM
	0.6016
	14
	12960
	22400
	

	10
	64QAM
	0.4551
	17
	15264
	33600
	

	11
	64QAM
	0.5537
	19
	18336
	33600
	

	12
	64QAM
	0.6504
	21
	21384
	33600
	

	13
	64QAM
	0.7539
	23
	25456
	33600
	

	14
	64QAM
	0.8525
	25
	28336
	33600
	

	15
	64QAM
	0.9258
	26
	30576
	33600
	

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.2c: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation (Non CSI-RS Subframe, 1 CRS port)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	
	
	
	
	
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1368
	

	2
	QPSK
	0.1172
	0
	152
	1368
	

	3
	QPSK
	0.1885
	2
	256
	1368
	

	4
	QPSK
	0.3008
	4
	408
	1368
	

	5
	QPSK
	0.4385
	6
	600
	1368
	

	6
	QPSK
	0.5879
	8
	808
	1368
	

	7
	16QAM
	0.3691
	11
	1032
	2736
	

	8
	16QAM
	0.4785
	13
	1352
	2736
	

	9
	16QAM
	0.6016
	14
	1544
	2736
	

	10
	64QAM
	0.4551
	17
	1800
	4104
	

	11
	64QAM
	0.5537
	20
	2344
	4104
	

	12
	64QAM
	0.6504
	21
	2600
	4104
	

	13
	64QAM
	0.7539
	23
	2984
	4104
	

	14
	64QAM
	0.8525
	25
	3496
	4104
	

	15
	64QAM
	0.9258
	27
	3752
	4104
	

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.2d: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation for 2 CSI-RS port (CSI-RS Subframe, 1 CRS port)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	
	
	
	
	
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1344
	

	2
	QPSK
	0.1172
	0
	152
	1344
	

	3
	QPSK
	0.1885
	1
	208
	1344
	

	4
	QPSK
	0.3008
	4
	408
	1344
	

	5
	QPSK
	0.4385
	6
	600
	1344
	

	6
	QPSK
	0.5879
	8
	808
	1344
	

	7
	16QAM
	0.3691
	10
	936
	2688
	

	8
	16QAM
	0.4785
	12
	1192
	2688
	

	9
	16QAM
	0.6016
	14
	1544
	2688
	

	10
	64QAM
	0.4551
	17
	1800
	4032
	

	11
	64QAM
	0.5537
	19
	2152
	4032
	

	12
	64QAM
	0.6504
	21
	2600
	4032
	

	13
	64QAM
	0.7539
	23
	2984
	4032
	

	14
	64QAM
	0.8525
	25
	3496
	4032
	

	15
	64QAM
	0.9258
	26
	3624
	4032
	

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.
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