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1 Introduction

In the last meeting RAN 4 has agreed the framework in [1] and the CRSs in [2,3] to base the CQI results on. This document provides the finalized simulation results.
2 CQI Test for Static Channel: FDD
The following conditions are simulated for CQI static test, [2]:

Table 1. CQI static test parameters

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Downlink power allocation (Note 1)
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	dB
	[0]
	[0]
	[0]
	[0]
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	dB
	[0]
	[0]
	[0]
	[0]

	
	Pc
	dB
	[-3]
	[-3]
	[-3]
	[-3]

	
	(
	dB
	[-3]
	N/A
	[-3]
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1000000000000000
	N/A
	1 / 1000000000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A
	1 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	100000
	0x0000 0000 0100 0000
	100000

	SNR (Note 3) 
	dB
	20
	[6]
	[7]
	20
	[14]
	[15]
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	dB[mW/15kHz]
	-78
	[-93]
	[-92]
	-78
	[-84]
	[-83]
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	dB[mW/15kHz]
	-98
	-98

	Modulation / Information bit payload
	
	(Note4)
	QPSK / 4392
	(Note4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note5)
	N/A
	PUSCH (Note5)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	3
	N/A

	Reporting periodicity 
	Ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	CQI Delay
	Ms
	8
	N/A
	8
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	2
	N/A

	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	PDSCH scheduled sub-frames
	
	[1,2,3,4,6,7,8,9]
	[1,2,3,4,6,7,8,9]

	Timing offset between TPs
	Us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note1:
Reference measurement channel according to Table A.4-1c with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
REs for antenna ports 0 and 1 CRS have zero transmission power.

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:   Table A.4-3b is used for non CSI-RS subframes. Table A.4-3h is used for CSI-RS subframes.

Note 5:   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#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


The legacy metric is defined as follows:

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.
In the following we report the spread of the wideband CQI1 and the BLER performance for both codewords for several SNR as indicated in Table 1. In addition, we compare the results when the UE uses the IMR to estimate the noise and the interference and when the UE uses wrongly CRSs. 

Table 2.1 Spread of wideband CQI 1.

	SNR
	Pr(CQI1({median CQI1 -1, median CQI1 +1}) Using IMR
	Pr(CQI1({median CQI1 -1, median CQI1 +1}) Using CRS

	6
	100%
	100%

	7
	100%
	100%

	14
	100%
	100%

	15
	100%
	100%


Table 2.2. BLER performance
	SNR
	Using IMR
	Using CRS
	Using IMR
	Using CRS

	
	Codeword 0
	Codeword 1

	
	BLER@medianCQI-1/ BLER@median CQI+1 
	BLER@medianCQI-1/ BLER@median CQI+1 
	BLER@medianCQI-1/ BLER@median CQI+1 
	BLER@medianCQI-1/ BLER@median CQI+1 

	6
	0.1% / 100.0%
	100% / 100%
	0.1% / 100.0%
	100% / 100%

	7
	0.0% / 100.0%
	100% / 100%
	0.0% / 100.0%
	100% / 100%

	14
	0.1% / 100.0%
	100% / 100%
	0.0% / 100.0%
	100% / 100%

	15
	0.3% / 100.0%
	100% / 100%
	0.3% / 100.0%
	100% / 100%


Proposal 1: Confirm the parameters used in Table 1. Legacy requirements can be reused.
3 CQI Test for Static Channel: TDD

In the previous meeting the potential configuration for TDD was discussed. The following was agreed:
· Uplink downlink configuration/ Special subframe configuration: 2/4 (Only schedule SF#3,4,8,9)

· NZP CSI-RS /ZP CSI-RS/IMR configuration: Revised subframe offset ∆CSI-RS/ ICSI-RS/ ICSI-RS as 3, to schedule on SF#3,8 for TDD

Additionally the following channel configuration was discussed but not agreed. 

· TP and channel configurations for static CQI test

· Target TP1: 

· Clause B.1 (8x2) with fixed PMI and rank 2 transmission

· Fixed PMI 0/0 (codebook subset restriction 0x0000 0000 0020 0000 0000 0001 0000) 

· Interference TP2:

·  Clause B.1 (2x2)  with fixed precoding [image: image5.wmf]1 1
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 and rank 2 transmission

· TP1 SNR : [17] dB

Table 3.1. Spread of wideband CQI 1.

	SNR
	Pr(CQI1({median CQI1 -1, median CQI1 +1}) Using IMR

	6
	100%

	7
	100%

	14
	100%

	15
	100%


Table 3.2. BLER performance

	SNR
	Using IMR
	Using IMR

	
	Codeword 0
	Codeword 1

	
	BLER@medianCQI-1/ BLER@median CQI+1 
	BLER@medianCQI-1/ BLER@median CQI+1 

	6
	0/76%
	0/76%

	7
	0/100%
	0/100%

	14
	0/100%
	0/100%

	15
	0/100%
	0/100%


Proposal 2. Confirm the test set up in table 1 with the addition of the parameters for TDD.
4 CQI Testing in fading conditions: FDD
The following was agreed for CQI fading test, [3]:

Table 4.1. parameters for fading CQI tests

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10
	10

	Downlink power allocation
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	dB
	[0]
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	dB
	[0]
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	dB
	[-3]
	[0]

	
	(
	dB
	[-3]

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

	Propagation channel
	
	TBD
	TBD

	Antenna configuration
	
	4x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI-RS (NZPId=1)
	
	[Antenna ports 15,…,18]
	N/A

	CSI-RS (NZPId=1) periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	[5/1]
	N/A

	CSI-RS (NZPId=1) configuration
	
	[0]
	N/A

	CSI-RS (NZPId=2)
	
	N/A
	[Antenna ports 15,16]

	CSI-RS (NZPId=2) periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	[5/1]

	CSI-RS (NZPId=2) configuration
	
	N/A
	[5]

	Zero-power CSI-RS (ZPId=1) configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	[1] / [1000000000000000]

	Zero-power CSI-RS (ZPId=2) configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[1] / [0000010000000000]
	N/A

	CSI-IM (IMId=1) periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	[5/1]
	[5/1]

	CSI-IM (IMId=1) configuration
	
	[2]
	[2]

	CSI-IM (IMId=2) periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	[5/1]
	N/A

	CSI-IM (IMId=2) configuration
	
	[6]
	N/A

	CSI-IM (IMId=3) periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	[5/1]

	CSI-IM (IMId=3) configuration
	
	N/A
	[1]

	CSI process (ProcessId=1)
	CSI-RS
	
	CSI-RS (NZPId=1)

	
	CSI-IM
	
	CSI-IM (IMId=1)

	
	Reporting mode
	
	PUCCH 1-1

	
	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0000 0001]

	
	Reporting periodicity
	ms
	[Npd = 5]

	
	CQI delay
	ms
	[8]

	
	Physical channel for CQI/ PMI reporting
	
	[PUSCH (Note 5)]

	
	PUCCH Report Type for CQI/PMI
	
	[2]

	
	PUCCH channel for RI reporting
	
	[PUCCH Format 2]

	
	PUCCH report type for RI
	
	[3]

	
	cqi-pmi-ConfigurationIndex
	
	TBD

	
	ri-ConfigIndex
	
	TBD

	CSI process (ProcessId=2)
	CSI-RS
	
	CSI-RS (NZPId=2)

	
	CSI-IM
	
	CSI-IM (IMId=1)

	
	Reporting mode
	
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	[000001]

	
	Reporting interval (Note 6)
	ms
	[5]

	
	CQI delay
	ms
	[8]

	
	Sub-band size
	RB
	[6 (full size)]

	CSI process (ProcessId=3)
	CSI-RS
	
	CSI-RS (NZPId=1)

	
	CSI-IM
	
	CSI-IM (IMId=2)

	
	Reporting mode
	
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0000 0001]

	
	Reporting interval (Note 6)
	ms
	[5]

	
	CQI delay
	ms
	[8]

	
	Sub-band size
	RB
	[6 (full size) (Note 5)]

	CSI process (ProcessId=4)
	CSI-RS
	
	CSI-RS (NZPId=2)

	
	CSI-IM
	
	CSI-IM (IMId=3)

	
	Reporting mode
	
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	[000001]

	
	Reporting interval (Note 6)
	ms
	[5]

	
	CQI delay
	ms
	[8]

	
	Sub-band size
	RB
	[6 (full size)]

	CSI process for PDSCH scheduling
	
	CSI process (ProcessId=3)

	Cell ID
	
	[0]
	[6]

	Quasi-co-located CSI-RS
	
	CSI-RS (NZPId=1)
	CSI-RS (NZPId=2)

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for PDSCH transmission
	
	TBD
	TBD

	Max number of HARQ transmissions
	
	1
	N/A

	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:   3 symbols allocated to PDCCH

Note 3:
PDSCH transmission is scheduled on subframe 2, 3, 4, 7, 8 and 9.

Note 4:
TM10 OCNG is transmitted on subframe 1 and 6 from both TP.
Note 5:   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#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.
Note 6:   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.
Note 7:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.


On top of the above conditions captured in [3], document [1] captures further agreements on the channel propagation conditions and SNR levels:

1) TP and propagation channel configurations: 

· TP1: EPA5 4x2 low correlation 

· CSI SF: fixed PMI 0 and rank 2 transmission

· PDSCH SF: fixed PMI 0 and rank 1 transmission

· TP2: 2x2 with [image: image11.png]


Clause B.2.4

· Fixed [image: image12.emf] 
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 and rank 2 transmission as interference signal

2)  TP1 SNR: 10/11dB for test 1 and 14/15dB for test 2

3)  TP2 SNR: 7/8dB for test 1 and 9/10dB for test 2

The metrics are defined as follows:

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 for CSI process with ProcessId configuration equals to 2, 3, or 4;
b)
a CQI index not in the set {median CQI -1, median CQI +1} shall be reported at least % of the time for CSI process with ProcessId configuration equals to 1;
c)
the difference of the median CQIs of the reported wideband CQI for CSI processes with ProcessId configuration equals to 1, 2, 3, and 4 shall be greater or equal to TBD.
d)
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 ≥ ;

e)
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 TBD.

4.1 Simulation results
The Table 4.2 provides the results in terms of distribution for the 4 processes for test 1 and test 2. 
Table 4.2a. Distribution for test 1 and test 2, MRC receiver
	SNR TP 1 -- TP2
	Process 0 PR (CQI (( {median CQI -1, median CQI +1})  [%]
	Process 1, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 2, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 3, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]

	10 –7
	29.4
	10.1 / 12.4 / 11.8 / 11.9 / 12.9 / 12.9 / 11.9 / 11.9
	20.9 / 26.7 / 23.3 / 31.2 / 31.0 / 23.7 / 24.1 / 21.1
	12.6 / 19.1 / 17.8 / 17.2 / 14.4 / 16.0 / 17.9 / 16.9

	11 – 8
	29.4
	10.2 / 12.4 / 10.8 / 12.5 / 11.6 / 11.9 / 12.9 / 11.3
	21.6 / 26.3 / 23.1 / 30.8 / 30.1 / 23.0 / 23.7 / 21.3
	13.5 / 19.5 / 17.5 / 16.8 / 15.0 / 15.6 / 17.7 / 17.1

	14 – 9
	24.7
	1.8 / 13.1 / 11.3 / 15.2 / 11.0 / 14.8 / 12.2 / 14.2
	21.2 / 25.0 / 24.1 / 29.3 / 29.1 / 22.5 / 25.1 / 21.1
	14.4 / 20.7 / 19.9 / 17.5 / 19.8 / 18.1 / 19.6 / 17.9

	15 – 10 
	23.4
	9.4 / 10.5 / 11.3 / 11.8 / 11.7 / 10.8 / 11.0 / 11.5
	21.3 / 25.4 / 23.8 / 28.5 / 28.1 / 23.8 / 24.9 / 20.8
	14.6 / 20.1 / 19.6 / 17.2 / 19.6 / 17.6 / 19.4 / 18.5


Table 4.2b. Distribution for test 1 and test 2, IRC receiver
	SNR TP 1 -- TP2
	Process 0 PR (CQI (( {median CQI -1, median CQI +1})  [%]
	Process 1, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 2, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 3, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]

	10 –7
	31.0
	10.4 / 14.1 / 12.9 / 13.5 / 14.2 / 12.6 / 14.6 / 11.4
	17.3 / 24.1 / 30.0 / 36.2 / 33.9 / 25.2 / 22.1 / 19.5
	14.6 / 18.5 / 18.1 / 20.3 / 17.7 / 18.3 / 16.7 / 17.6

	11 – 8
	26.9
	11.5 / 15.0 / 13.8 / 16.1 / 14.3 / 15.7 / 14.2 / 13.3
	16.3 / 22.2 / 29.8 / 34.6 / 33.1 / 24.5 / 21.1 / 19.9
	14.8 / 18.6 / 18.3 / 20.5 / 17.2 / 18.3 / 16.0 / 16.5

	14 – 9
	24.7
	11.0 / 14.8 / 11.7 / 15.1 / 14.1 / 14.9 / 12.2 / 13.3
	17.3 / 23.6 / 30.0 / 35.2 / 32.0 / 23.6 / 21.8 / 21.0
	15.4 / 17.6 / 19.2 / 20.0 / 21.3 / 18.7 / 16.3 / 19.0

	15 – 10 
	21.1
	10.3 / 14.2 / 12.6 / 14.0 / 14.4 / 14.1 / 15.0 / 11.5
	16.3 / 21.2 / 30.3 / 33.1 / 32.0 / 25.2 / 22.1 / 22.1
	15.0 / 17.8 / 19.1 / 19.3 / 20.6 / 18.2 / 16.1 / 18.5


Table 4.3 and 4.4 provide the simulation results in terms of accuracy for all the processes for TP1/TP2=3dB and TP1/TP2=5dB for LMMSE-MRC and IRC respectively.
Table 4.3. Accuracy results for test 1 and 2, MRC receiver
	SNR TP 1 -- TP2
	Process 0 (( / BLER)
	Process 1 (( / BLER)
	Process 2 (( / BLER)
	Process 3 (( / BLER)

	10 –7
	1.01 / 45.97%
	1.30 / 44.70%
	2.29 / 28.42%
	1.61 / 29.67%

	11 – 8
	1.09 / 44.43%
	1.35 / 42.99%
	2.19 / 27.71%
	1.62 / 29.40%

	14 – 9
	1.08 / 39.11%
	1.36 / 41.01%
	1.71 / 26.44%
	1.80 / 27.81%

	15 – 10 
	1.18 / 37.20%
	1.26 / 47.85%
	1.69 / 25.65%
	1.81 / 27.20%


Table 4.4. Accuracy results for test 1 and 2, IRC receiver, TBD
	SNR TP 1 -- TP2
	Process 0 (( / BLER)
	Process 1 (( / BLER)
	Process 2 (( / BLER)
	Process 3 (( / BLER)

	10 –7
	
	
	
	

	11 – 8
	
	
	
	

	14 – 9
	
	
	
	

	15 – 10 
	
	
	
	


We note that the gamma performance decreases for advanced receiver. The exact results are TBD.
Finally Table 4.5 provides the results in terms of median CQI for all the processes. 
Table 4.5. Median CQI for the 4 processes

	SNR TP 1 -- TP2
	Process 0
	Process 1
	Process 2
	Process 3

	10 –7
	10
	11
	8
	7

	11 – 8
	11
	11
	8
	7

	14 – 9
	12
	11
	9
	6

	15 – 10 
	13
	12
	9
	6


The requirements could be defined as follows
Delta CQI: Only define this for test 2 and only for processes 0-2 and 0-3
	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=3)

	CSI process (ProcessId=0)
	NA
	Difference is too small
	4

	CSI process (ProcessId=2)
	2
	NA
	NA


Other requirements
	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=2)
	CSI process (ProcessId=3)

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	15
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1.02
	N/A

	UE Category
	1-8


BLER bigger than 5% can be considered.
5 CQI Testing in fading conditions: TDD

In previous meeting the following was agreed:

· Uplink downlink configuration/ Special subframe configuration: 2/4 (Only schedule SF#3,4,8,9)

· NZP CSI-RS /ZP CSI-RS/IMR configuration: Revised subframe offset ∆CSI-RS/ ICSI-RS/ ICSI-RS as 3, to schedule on SF#3,8 for TDD

Additionally the following channel configuration was discussed but not agreed.
· TP and channel configurations for fading CQI test:
· - Option 1: 
·     - TP1: EPA5Hz XP High (8x2)
·     - TP2: Clause B2.4 (2x2)
· - Option 2: 
·     - TP1: EPA5Hz(4x2)
·     - TP2: Clause B2.4 (2x2)
The Table 5.1 provides the results in terms of distribution for the 4 processes for test 1 and test 2. 

Table 5.1a. Distribution for test 1 and test 2, Option 1, MRC receiver
	SNR TP 1 -- TP2
	Process 0 PR (CQI (( {median CQI -1, median CQI +1})  [%]
	Process 1, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 2, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 3, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]

	10 –7
	30.7%
	9.4 / 12.0 / 12.2 / 13.3 / 12.0 / 13.3 / 11.5 / 10.9
	19.8 / 25.2 / 24.4 / 31.0 / 30.0 / 26.5 / 25.3 / 22.7
	13.8 / 18.3 / 16.0 / 16.5 / 16.0 / 15.7 / 17.9 / 15.5

	11 – 8
	29.1%
	9.7 / 11.3 / 12.2 / 12.1 / 12.6 / 12.1 / 12.2 / 10.3
	19.6 / 25.6 / 23.5 / 29.5 / 28.7 / 25.9 / 24.6 / 22.4
	13.4 / 18.8 / 16.3 / 17.0 / 16.3 / 16.2 / 18.1 / 15.6

	14 – 9
	25.6%
	11.2 / 13.0 / 11.3 / 14.2 / 11.8 / 15.8 / 11.1 / 13.7
	18.8 / 25.9 / 24.0 / 29.1 / 28.5 / 25.5 / 24.3 / 22.1
	16.2 / 20.3 / 19.5 / 18.3 / 19.7 / 18.6 / 20.6 / 18.7

	15 – 10 
	24.0%
	8.9 / 11.3 / 10.9 / 12.2 / 10.8 / 11.4 / 10.6 / 10.0
	19.0 / 25.5 / 22.6 / 28.3 / 27.6 / 24.9 / 24.8 / 21.8
	16.5 / 20.5 / 19.3 / 18.3 / 19.8 / 18.8 / 20.4 / 18.6


Table 5.1b. Distribution for test 1 and test 2, Option 1, IRC receiver
	SNR TP 1 -- TP2
	Process 0 PR (CQI (( {median CQI -1, median CQI +1})  [%]
	Process 1, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 2, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]
	Process 3, 0 offset level for 

Subband 0/Subband1/ …,  [%]¸ [%]

	10 –7
	31.8%
	10.2 / 12.1 / 13.2 / 14.0 / 14.9 / 13.8 / 13.1 / 11.1
	19.0 / 22.8 / 28.5 / 35.1 / 33.8 / 27.0 / 21.8 / 21.7
	15.6 / 18.8 / 18.5 / 19.7 / 17.8 / 18.6 / 18.1 / 15.8

	11 – 8
	28.1%
	11.0 / 15.3 / 13.7 / 16.5 / 14.1 / 15.9 / 13.7 / 12.3
	18.2 / 22.3 / 28.6 / 33.8 / 32.5 / 26.2 / 21.4 / 20.6
	15.4 / 18.2 / 18.9 / 19.9 / 18.3 / 18.2 / 17.9 / 16.7

	14 – 9
	25.5%
	10.2 / 14.5 / 13.1 / 15.6 / 12.9 / 15.7 / 12.2 / 12.8
	19.5 / 23.2 / 27.9 / 33.2 / 31.0 / 26.4 / 21.7 / 20.9
	16.1 / 18.1 / 18.9 / 19.9 / 18.4 / 18.2 / 18.4 / 16.5

	15 – 10 
	21.6%
	9.6 / 13.0 / 12.7 / 14.2 / 14.3 / 13.6 / 12.5 / 10.9
	18.2 / 21.8 / 28.3 / 33.3 / 31.1 / 28.3 / 23.5 / 22.5
	15.7 / 18.1 / 18.7 / 20.2 / 17.9 / 18.4 / 19.1 / 16.7


Table 5.2 and 5.3 provide the simulation results in terms of accuracy for all the processes for TP1/TP2=3dB and TP1/TP2=5dB for LMMSE-MRC and IRC respectively, option 1

Table 5.2. Accuracy results for test 1 and 2, MRC receiver

	SNR TP 1 -- TP2
	Process 0 (( / BLER)
	Process 1 (( / BLER)
	Process 2 (( / BLER)
	Process 3 (( / BLER)

	10 –7
	1.13 / 47.23%
	1.48 / 43.51%
	2.35 / 27.45%
	1.67 / 27.32%

	11 – 8
	1.05 / 45.52%
	1.44 / 42.39%
	2.19 / 26.96%
	1.67 / 27.41%

	14 – 9
	1.06 / 40.05%
	1.46 / 40.03%
	1.67 / 25.67%
	1.91 / 26.22%

	15 – 10 
	1.19 / 36.83%
	1.30 / 47.03%
	1.66 / 24.98%
	1.92 / 26.06%


Table 5.3. Accuracy results for test 1 and 2, IRC receiver, TBD
	SNR TP 1 -- TP2
	Process 0 (( / BLER)
	Process 1 (( / BLER)
	Process 2 (( / BLER)
	Process 3 (( / BLER)

	10 –7
	
	
	
	

	11 – 8
	
	
	
	

	14 – 9
	
	
	
	

	15 – 10 
	
	
	
	


The performance in terms of gamma for the advanced receiver are lower than those obtained with MRC. Exact values are TBD.

Finally Table 5.4 provides the results in terms of median CQI for all the processes.
Table 5.4. Median CQI for the 4 processes

	SNR TP 1 -- TP2
	Process 0
	Process 1
	Process 2
	Process 3

	10 –7
	10
	11
	8
	7

	11 – 8
	11
	11
	8
	7

	14 – 9
	12
	11
	9
	5

	15 – 10 
	13
	12
	9
	6


The requirements could be defined as follows
Delta CQI: Only define this for test 2 and only for processes 0-2 and 0-3
	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=3)

	CSI process (ProcessId=0)
	NA
	Difference is too small
	4

	CSI process (ProcessId=2)
	2
	NA
	NA


Other requirements

	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=2)
	CSI process (ProcessId=3)

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	15
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1
	N/A

	UE Category
	1-8


BLER bigger than 5% can be considered.

6 Conclusions

For static CQI test:

Proposal 1: confirm the values in [] in the draft CR and the legacy requirements.
The same requirements are also applicable to TDD case with the proposed configuration.
For fading CQI test

Proposal 2: Consider the following requirements for FDD 
Delta CQI: Only define this for test 2 and only for processes 0-2 and 0-3

	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=3)

	CSI process (ProcessId=0)
	NA
	Difference is too small
	4

	CSI process (ProcessId=2)
	2
	NA
	NA


Other requirements

	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=2)
	CSI process (ProcessId=3)

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	15
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1.02
	N/A

	UE Category
	1-8


BLER bigger than 5% can be considered.

Proposal 3: For TDD option 2 (TP1 4x2 channel)
Delta CQI: Only define this for test 2 and only for processes 0-2 and 0-3

	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=3)

	CSI process (ProcessId=0)
	NA
	Difference is too small
	4

	CSI process (ProcessId=2)
	2
	NA
	NA


Other requirements

	
	CSI process (ProcessId=0)
	CSI process (ProcessId=1)
	CSI process (ProcessId=2)
	CSI process (ProcessId=3)

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	15
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1
	N/A

	UE Category
	1-8


BLER bigger than 5% can be considered.

Performance results in terms of gamma are degraded for the advanced receiver. 
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