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1
Introduction
This document contains a description for CQI and PMI reporting accuracy performance test on the enhanced downlink MIMO (eDL MIMO) framework. The scenarios are based on contributions from individual companies (given in references).

2 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. 
2.1 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.
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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).
. 
2.2 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 under frequency non-selective conditions 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 90% 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
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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: image5.wmf])

(

ˆ

j

or

I


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

	CSI-RS SubframeConfig
	
	[0]

	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-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
	
[image: image7.wmf]A

r


	dB
	-3

	
	
[image: image8.wmf]B

r


	dB
	-3

	
	
[image: image9.wmf]c

P


	dB
	-3

	CRS antenna ports number
	
	2

	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
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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
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	Ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	3

	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.


2.3 CQI reporting under fading conditions (Frequency non-selective scheduling mode)
The test conditions for CQI reporting definition under fading conditions is an extension of current Release 8 performance requirements condition. The reporting accuracy of the CQI under frequency non-selective fading conditions is determined by a double-sided percentile of the reported CQI, and the relative increase of the throughput obtained when the transport format transmitted is that indicated by the reported CQI compared to the case for which a fixed transport format configured according to the reported median CQI is transmitted. In addition, the reporting accuracy is determined by a minimum BLER using the transport formats indicated by the reported CQI. The purpose is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for frequently non-selective scheduling. To account for sensitivity of the input SNR the CQI reporting under frequency non-selective fading conditions 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.
a)
a CQI index not in the set {median CQI -1, median CQI +1}  shall be reported at least  % of the time;
b)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)
when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.02

Table. 3 and 4 show the initial baseline simulation assumptions for CQI reporting definition under fading conditions (Frequency selective non-scheduling). As feedback channel, PUCCH 1-1 mode is utilized, and PUCCH 1-1 sub-mode is TBD for 8 TX.
Table 3  Initial test cases for CQI reporting under fading conditions (Frequency selective non-scheduling) for FDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	SNR (Note 3)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	ULA High (4 x 2)

	CRS antenna ports number
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	CSI-RS SubframeConfig
	
	[0]

	CSI-RS reference signal configuration
	
	[2]

	Reporting mode
	
	PUCCH 1-1

	Reporting periodicity
	ms
	NP = [5]

	CQI delay
	ms
	8

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	[6]

	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 SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1 for Category 2-5 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and Table A.4-7 for Category 1 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:
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#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.


Table 4  Initial test cases for CQI reporting under fading conditions (Frequency selective non-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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	SNR (Note 3)
	dB
	TBD
	TBD
	TBD
	TBD

	
[image: image20.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD

	
[image: image21.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	XP High (8 x 2)

	CRS antenna ports number
	
	2

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0020 0000]

	CSI-RS SubframeConfig
	
	[3]

	CSI-RS reference signal configuration
	
	[2]

	Reporting mode
	
	PUCCH 1-1 (Sub-mode: TBD)

	Reporting periodicity
	ms
	NP = [5]

	CQI delay
	ms
	[10]

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	[3]

	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 SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1 for Category 2-5 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and Table A.4-7 for Category 1 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:
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#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.


2.4 CQI reporting under fading conditions (Frequency selective scheduling mode)
The test conditions for CQI reporting definition under fading conditions is an extension of current Release 8 performance requirements condition. The accuracy of sub-band CQI reporting under frequency selective fading conditions is determined by a double-sided percentile of the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting on any one of the sub-bands with the highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed format is transmitted on any sub-band in set S of TS 36.213 [3]. The purpose is to verify that preferred sub-bands can be used for frequently-selective scheduling. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions 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. Based on Release 8 CQI reporting definition under fading conditions, the evaluation criteria indicate as follow:
a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;
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 shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.
Table. 5 and 6 show the initial baseline simulation assumptions for CQI reporting definition under fading conditions (Frequency selective scheduling). As feedback channel, PUSCH 3-1 mode is utilized.

Table 5  Initial baseline test scenarios for CQI reporting under fading conditions (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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	 SNR (Note 3)
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	Propagation channel
	
	Clause B.2.4 with 
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	Antenna configuration
	
	4 x 2

	CRS antenna ports number
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	CSI-RS SubframeConfig
	
	[0]

	CSI-RS reference signal configuration
	
	[4]

	Reporting interval
	ms
	5

	Sub-frame offset CSI reporting
	
	[4]

	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.


Table 6  Initial baseline test scenarios for CQI reporting under fading conditions (Frequency 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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	Propagation channel
	
	Clause B.2.4 with 
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	Antenna configuration
	
	8 x 2

	CRS antenna ports number
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	CSI-RS SubframeConfig
	
	[3]

	CSI-RS reference signal configuration
	
	[4]

	Reporting interval
	ms
	5

	Sub-frame offset CSI reporting
	
	[2]

	CQI delay
	ms
	10

	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.


3 Simulation scenarios for PMI reporting accuracy performance
The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. The requirements are specified in terms of the ratio
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with precoders configured according to the UE reports.
Table. 1 shows the initial baseline test assumptions for PMI reporting accuracy on single PMI and multiple PMI. As feedback channel, PUSCH1-2 and PUSCH3-1 are utilized. 
Table 1.  initial baseline test assumptions for PMI reporting accuracy
	Parameter
	Unit
	Single PMI(FDD)
	Multiple PMI(FDD)
	Single PMI(TDD)
	Multiple PMI(TDD)

	Bandwidth
	MHz
	10
	10
	10
	10

	Transmission mode
	
	9
	9
	9
	9

	Uplink downlink configuration
	
	N/A
	N/A
	1
	1

	Special subframe configuration
	
	N/A
	N/A
	4
	4

	Propagation channel
	
	[EVA5]
	[EVA5]
	[EVA5]
	[EVA5]

	Precoding granularity
	PRB
	50
	6
	50
	6

	Correlation and antenna configuration
	
	[Low]
ULA 4 x 2
	[Low]
ULA 4 x 2
	[Low or High]
XP 8 x 2
	[Low or High]
XP 8 x 2

	CRS antenna ports number
	
	2
	2
	2
	2

	CSI-RS SubframeConfig
	
	[0]
	[0]
	[0]
	[0]

	CSI-RS reference signal configuration
	
	[6]
	[8]
	[0]
	[4]

	Downlink power allocation
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	dB
	-3
	-3
	-3
	-3

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5
	5
	5

	 PMI delay 
	ms
	8
	8
	8
	8

	Subframe offset CSI reporting
	
	[4]
	[4]
	[4]
	[4]

	Modulation and Coded rate
	
	QPSK 1/3
	16QAM 1/2
	QPSK 1/3
	16QAM 1/2

	Max number of HARQ transmissions
	
	4
	4
	4
	4

	Redundancy version coding sequence
	
	{0,1,2,3}
	{0,1,2,3}
	{0,1,2,3}
	{0,1,2,3}


Note: Channel model and spatial correlation for PMI tests is to be investigated by simulation until next meeting.
4 Conclusion
This contribution proposed the simulation scenarios for CQI and PMI reporting accuracy performance requirements on eDL MIMO.

References

[1] TS 36.101
[2] TS 36.211

[3] TS 36.213

[4] R4-112348, “Way forward on test scenarios for CSI reporting accuracy requirements on eDL MIMO,” NTT DOCOMO, NEC, Huawei, HiSilicon, Qualcomm Incorporated, Fujitsu, Ericsson, ST-Ericsson, Renesas Electronics Europe
[5] R4-113240, “UE Demod ad-hoc session agenda – Wednesday evening, ” NEC
Annex A

Annex A.1  Power settings
The signal-to-noise ratio (SNR) for the existing test configurations is defined as follows:
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where the superscript indicates the receiver antenna connector and the symbols are defined in TS36.101. For convenience, they are copied here.
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The received energy per RE during the useful part of the symbol, i.e. excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the allocated RB(s), divided by the number of RE within this allocation, and normalized to the subcarrier spacing) at the UE antenna connector 
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as measured at the UE antenna connector

For simulation purpose, one can assume 
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. Total transmit power for all transmitter configurations are assumed to be same, and they are equally divided into each transmit antennas, in case of more than one transmit antennas. Therefore, SNR can be expressed as:
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The above SNR formulation would be directly applicable for the rank-1 scenario without co-channel interference and rank-2 with dual layer transmission. Assuming that one antenna port is used for the transmission of the cell-specific reference signal, the ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs could be set as 
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 = -3 dB. Furthermore it is required that the ratio of PDSCH EPRE to UE-specific RS EPRE within each OFDM symbol containing UE-specific RSs shall be constant. This constant could be set as 0 dB for all modulation methods (such selection being mandatory for 16QAM and 64QAM).

Annex A.2  Reference measurement channel
Table A.1 – A.6 show the reference measurement channels.

  Table A.1: Reference measurement channel for non-CSI RS subframe on 50 PRB
  Table A.2: Reference measurement channel for 4TX CSI RS subframe on 50 PRB
  Table A.3: Reference measurement channel for 8TX CSI RS subframe on 50 PRB
  Table A.4: Reference measurement channel for non-CSI RS subframe on 6 PRB
  Table A.5: Reference measurement channel for 4TX CSI RS subframe on 6 PRB
  Table A.6: Reference measurement channel for 8TX CSI RS subframe on 6 PRB
Table A.1: Reference measurement channel for non-CSI RS subframe on 50 PRB
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate

	
	
	
	
	(Subframes 1,2,3,4,6,7,8,9)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10200
	0.1380

	2
	QPSK
	0.1172
	0
	1384
	10200
	0.1380

	3
	QPSK
	0.1885
	1
	1800
	10200
	0.1788

	4
	QPSK
	0.3008
	3
	2856
	10200
	0.2824

	5
	QPSK
	0.4385
	5
	4392
	10200
	0.4329

	6
	QPSK
	0.5879
	7
	6200
	10200
	0.6102

	7
	16QAM
	0.3691
	9
	7992
	20400
	0.3929

	8
	16QAM
	0.4785
	12
	9912
	20400
	0.4871

	9
	16QAM
	0.6016
	13
	11448
	20400
	0.5624

	10
	64QAM
	0.4551
	16
	15264
	30600
	0.4996

	11
	64QAM
	0.5537
	18
	16416
	30600
	0.5373

	12
	64QAM
	0.6504
	20
	19848
	30600
	0.6494

	13
	64QAM
	0.7539
	22
	22920
	30600
	0.7498

	14
	64QAM
	0.8525
	24
	27376
	30600
	0.8954

	15
	64QAM
	0.9258
	25
	28336
	30600
	0.9268

	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.2: Reference measurement channel for 4TX CSI RS subframe on 50 PRB
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	9800
	0.1437

	2
	QPSK
	0.1172
	0
	1384
	9800
	0.1437

	3
	QPSK
	0.1885
	1
	1800
	9800
	0.1861

	4
	QPSK
	0.3008
	3
	2856
	9800
	0.2939

	5
	QPSK
	0.4385
	5
	4392
	9800
	0.4506

	6
	QPSK
	0.5879
	7
	6200
	9800
	0.6351

	7
	16QAM
	0.3691
	9
	7992
	19600
	0.4090

	8
	16QAM
	0.4785
	12
	9912
	19600
	0.5069

	9
	16QAM
	0.6016
	13
	11448
	19600
	0.5853

	10
	64QAM
	0.4551
	16
	15264
	29400
	0.5200

	11
	64QAM
	0.5537
	18
	16416
	29400
	0.5592

	12
	64QAM
	0.6504
	19
	18336
	29400
	0.6245

	13
	64QAM
	0.7539
	21
	21384
	29400
	0.7282

	14
	64QAM
	0.8525
	23
	25456
	29400
	0.8667

	15
	64QAM
	0.9258
	25
	28336
	29400
	0.9646

	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.3: Reference measurement channel for 8TX CSI RS subframe on 50 PRB

	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	9400
	0.1498

	2
	QPSK
	0.1172
	0
	1384
	9400
	0.1498

	3
	QPSK
	0.1885
	1
	1800
	9400
	0.1940

	4
	QPSK
	0.3008
	3
	2856
	9400
	0.3064

	5
	QPSK
	0.4385
	5
	4392
	9400
	0.4698

	6
	QPSK
	0.5879
	7
	6200
	9400
	0.6621

	7
	16QAM
	0.3691
	9
	7992
	18800
	0.4264

	8
	16QAM
	0.4785
	12
	9912
	18800
	0.5285

	9
	16QAM
	0.6016
	13
	11448
	18800
	0.6102

	10
	64QAM
	0.4551
	16
	15264
	28200
	0.5421

	11
	64QAM
	0.5537
	18
	16416
	28200
	0.5830

	12
	64QAM
	0.6504
	19
	18336
	28200
	0.6511

	13
	64QAM
	0.7539
	21
	21384
	28200
	0.7591

	14
	64QAM
	0.8525
	23
	25456
	28200
	0.9035

	15
	64QAM
	0.9258
	25
	28336
	28200
	1.0057

	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.4: Reference measurement channel for non-CSI RS subframe on 6 PRB

	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (Non CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(Non CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1224
	0.1438

	2
	QPSK
	0.1172
	0
	152
	1224
	0.1438

	3
	QPSK
	0.1885
	1
	208
	1224
	0.1895

	4
	QPSK
	0.3008
	3
	328
	1224
	0.2876

	5
	QPSK
	0.4385
	5
	504
	1224
	0.4314

	6
	QPSK
	0.5879
	7
	712
	1224
	0.6013

	7
	16QAM
	0.3691
	9
	936
	2448
	0.3922

	8
	16QAM
	0.4785
	12
	1192
	2448
	0.4967

	9
	16QAM
	0.6016
	13
	1352
	2448
	0.5621

	10
	64QAM
	0.4551
	16
	1800
	3672
	0.4967

	11
	64QAM
	0.5537
	18
	1928
	3672
	0.5316

	12
	64QAM
	0.6504
	20
	2344
	3672
	0.6449

	13
	64QAM
	0.7539
	22
	2792
	3672
	0.7669

	14
	64QAM
	0.8525
	24
	3240
	3672
	0.8889

	15
	64QAM
	0.9258
	25
	3496
	3672
	0.9586

	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.5: Reference measurement channel for 4TX CSI RS subframe on 6 PRB

	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1176
	0.1497

	2
	QPSK
	0.1172
	0
	152
	1176
	0.1497

	3
	QPSK
	0.1885
	1
	208
	1176
	0.1973

	4
	QPSK
	0.3008
	3
	328
	1176
	0.2993

	5
	QPSK
	0.4385
	5
	504
	1176
	0.4490

	6
	QPSK
	0.5879
	7
	712
	1176
	0.6259

	7
	16QAM
	0.3691
	9
	936
	2352
	0.4082

	8
	16QAM
	0.4785
	12
	1192
	2352
	0.5170

	9
	16QAM
	0.6016
	13
	1352
	2352
	0.5850

	10
	64QAM
	0.4551
	16
	1800
	3528
	0.5170

	11
	64QAM
	0.5537
	18
	1928
	3528
	0.5533

	12
	64QAM
	0.6504
	19
	2152
	3528
	0.6168

	13
	64QAM
	0.7539
	21
	2600
	3528
	0.7438

	14
	64QAM
	0.8525
	23
	2984
	3528
	0.8526

	15
	64QAM
	0.9258
	25
	3496
	3528
	0.9977

	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.6: Reference measurement channel for 8TX CSI RS subframe on 6 PRB
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1128
	0.1560

	2
	QPSK
	0.1172
	0
	152
	1128
	0.1560

	3
	QPSK
	0.1885
	1
	208
	1128
	0.2057

	4
	QPSK
	0.3008
	3
	328
	1128
	0.3121

	5
	QPSK
	0.4385
	5
	504
	1128
	0.4681

	6
	QPSK
	0.5879
	7
	712
	1128
	0.6525

	7
	16QAM
	0.3691
	9
	936
	2256
	0.4255

	8
	16QAM
	0.4785
	12
	1192
	2256
	0.5390

	9
	16QAM
	0.6016
	13
	1352
	2256
	0.6099

	10
	64QAM
	0.4551
	16
	1800
	3384
	0.5390

	11
	64QAM
	0.5537
	18
	1928
	3384
	0.5768

	12
	64QAM
	0.6504
	19
	2152
	3384
	0.6430

	13
	64QAM
	0.7539
	21
	2600
	3384
	0.7754

	14
	64QAM
	0.8525
	23
	2984
	3384
	0.8889

	15
	64QAM
	0.9258
	24
	3240
	3384
	0.9645

	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.


Annex A.3  Static channel model
For 2 port transmission the channel matrix is defined in the frequency domain by
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For 4 port transmission the channel matrix is defined in the frequency domain by



[image: image53.wmf]11

11

jj

jj

éù

=

êú

--

ëû

H


For 8 port transmission the channel matrix is defined in the frequency domain by
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