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1 Introduction

In RAN4 meeting #67 AH on LTE450 UE performance, the way forward on LTE450 demodulation and CSI performance requirements was agreed in [1]. The following new demodulation and CSI performance requirements were agreed to be introduced.
Demodulation performance requirements with 5MHz:

· TM3 PDSCH with 2Tx and 16QAM 1/2 (RMC R.11-2 FDD);

· TM4 single layer spatial multiplexing with 2Tx, QPSK 1/3 MCS (new R.10-2 needed) and PUSCH 1-2;

· TM4 multiple layer spatial multiplexing with 2Tx, 16QAM 1/2 (R.11-2 FDD);
· PHICH test with 5MHz and 2Tx.
CSI performance requirements with 5MHz:
· New test to verify CQI definition under AWGN conditions with PUCCH 1-0 and for single codeword;

· New test to verify CQI accuracy under frequency non-selective fading conditions with wideband CQI reporting and PUCCH 1-0 feedback mode.

And the other CSI tests with 5MHz configuration, e.g., frequency-selective CSI test and RI test, were agreed to be discussed after closing LTE450 WI.
In this contribution, we will provide the simulation results for the above agreed test cases and try to provide the contributions targeting at finalizing the LTE450 performance part.
2 Discussion
2.1 Simulation assumptions
The new test cases introduced for LTE450 with 5MHz bandwidth and corresponding simulation assumptions are given in the following tables. 
The simulation assumptions for the new TM3 test case are given in Table 1. The simulation assumptions for new TM4 single-layer test are given in Table 2 and Table 3. The simulation assumptions for new TM4 multiple layer test are given in Table 4 and Table 5. 
Table 1: Minimum performance Large Delay CDD (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	-

(Note 2)

	1A
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	1B

(Note 3)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD
	2-8
	-

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3, 5-8
	CL_A-A, CL_C

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	4
	CL_A-A, CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:     Test 1 may not be executed for UE-s for which Test 1A is applicable.

Note 3:     Test case applicability is defined in 8.1.2.1.


Table 2: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1
	Test 1A
	Test 2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	0
	0
	0

	
[image: image3.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98
	-98

	Precoding granularity
	PRB
	6
	4
	50

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	1
	1
	1

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

	CodeBookSubsetRestriction bitmap
	
	001111
	001111
	001111

	PDSCH transmission mode
	
	4
	4
	4

	Note 1:

[image: image4.wmf]1

=

B

P

.

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


Table 3: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.10 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-2.5
	1-8

	1A

(Note 1)
	5 MHz
	R.10-2 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	TBD
	1-8

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	-2.3
	1-8

	Note 1:     Test case applicability is defined in 8.1.2.1.


Table 4: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1-2
	Test 2A

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	0
	0
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at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	50
	25

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	110000
	110000

	PDSCH transmission mode
	
	4
	4

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


Table 5: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	18.9
	2-8

	2
	10 MHz
	R.11 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.3
	2-8

	2A

(Note 1)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	TBD
	2-8

	Note 1:     Test case applicability is defined in 8.1.2.1.


The simulation assumptions for the newly introduced CQI definition test are given in Table 6. And those for CQI fading test are given in Table 7 and Table 8.
Table 6: PUCCH 1-0 static test (FDD 5MHz)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	(
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	[0]
	[1]
	[6]
	[7]
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	 dB[mW/15kHz]
	[-98]
	[-97]
	[-92]
	[-91]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel according to Table A.4-1 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.


Table 7: Fading test for single antenna (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB
	0

	
	(
	dB
	0

	SNR (Note 3)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-92
	-91
	-86
	-85
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	Npd = 2

	CQI delay
	ms
	8

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	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 2-8 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 8: Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	TBD
	TBD

	 
	TBD
	TBD

	UE Category
	1-8
	1-8


2.2 Simulation results for PDSCH
In [1], it was agreed that for PDSCH companies are encouraged to provide results in terms of % of maximum throughput vs SNR and the proposal for the delta SNR between the 5MHz test cases and the existing 10MHz test cases to decide the requirements for new 5MHz performance requirements.

The simulation results for the new demodulation test cases with 5MHz are given in Figure 1~3 in comparison with the performances with 10MHz.  And the delta SNRs, i.e., ΔSNR = SNR5MHz-SNR10MHz, are given in Table 9. 

Although the target coding rates for 10MHz and 5MHz reference channel are the same, the actual coding rates between them are different. For TM3 and TM4 multiple-layer transmission, the R.11 FDD is used for 10MHz test and the actual coding rate in subframes except for #0 is 0.491, while R.11-2 FDD is used for 5MHz test and the actual coding rate is 0.478. For TM4 single layer transmission, R.10 FDD is used for 10MHz test and the actual coding rate in the subframes except for #0 is 0.333, while R.10-2 FDD is used for 5MHz and the actual coding rate is 0.3. 
The lower actual coding rates for the 5MHz tests contribute to the slight performance improvement in comparison with 10MHz test cases.
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Figure 1: Relative throughput for TM3 5MHz test
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Figure 2: Relative throughput for TM4 single layer 5MHz test
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Figure 3: Relative throughput for TM4 multiple layer 5MHz test

Table 9: Delta SNR between the 5MHz test cases and the existing 10MHz test cases (ΔSNR = SNR5MHz-SNR10MHz)
	Test Case
	ΔSNR (dB)

	PDSCH TM3
	-0.15

	PDSCH TM4 single layer
	-0.135

	PDSCH TM4 multiple layer
	-0.27


Observation 1: it is observed that delta SNR-s for PDSCH TM3, TM4 single layer transmission, and TM4 multiple layer transmission with 5MHz are -0.15dB, -0.135dB and -0.27dB, respectively.
2.3 Simulation results for PHICH

In [1], it was agreed that for PHICH Companies are encouraged to provide results in terms of Pm_an vs SNR and the proposal for the delta SNR between the 5MHz test cases and the existing 10MHz test cases to decide the requirements for new 5MHz performance requirements.
The simulation results for the new PHICH test case with 5MHz are given in Figure 4 in comparison with the performance with 10MHz. And the delta SNR, i.e., ΔSNR = SNR5MHz-SNR10MHz, are given in Table 10.
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Figure 4: Relative throughput for PHICH 5MHz test

Table 10: Delta SNR between the 5MHz test cases and the existing 10MHz test cases (ΔSNR = SNR5MHz-SNR10MHz)
	Test Case
	ΔSNR (dB)

	PHICH
	-0.429


Observation 2: it is observed that delta SNR for PHICH with 5MHz is -0.429dB.

The reason why the 5MHz performance is better than 10MHz would be that the frequency correlation with 8RPB separation could be weaker than 16PRB separation and thus provide the more frequency diversity gain under EVA channel.
2.4 Simulation results for CQI definition test
In [1], the new 5MHz CSI requirements were agreed to be introduced and it was agreed that Companies are encouraged to provide simulation results according to the legacy metrics for SNR region  (-2dB ~ 16dB with 1 dB step).
The simulation results are given in Table 11, Figure 5 and Table 12. It could be observed that the existing 10MHz requirement can be reused.
Proposal 1: it is proposed that the existing 10MHz CQI definition performance requirements (PUCCH 1-0) could be reused for 5MHz CQI definition requirement.
Table 11: BLER of medium CQI, medium CQI+1 and medium CQI-1 for CQI reporting definition test

	Es/Noc
	Medium CQI
	Medium CQI+1
	Medium CQI-1

	-2
	0.002
	1
	0

	-1
	0.2
	1
	0

	0
	0
	1
	0

	1
	0.117
	1
	0

	2
	0
	0.997
	0

	3
	0.111
	1
	0

	4
	0.989
	1
	0

	5
	0.108
	1
	0

	6
	0.941
	1
	0

	7
	0.111
	1
	0

	8
	0.99
	1
	0

	9
	0.111
	1
	0

	10
	0.398
	1
	0

	11
	0.111
	1
	0

	12
	0.625
	1
	0
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Figure 5: BLER for CQI reporting definition test

Table 12: Distribution of the reported CQI for CQI reporting definition test 

	Es/Noc\CQI
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Medium

	-2
	0.8%
	98%
	1.2%
	
	
	
	
	
	
	
	3

	-1
	
	16.2%
	83.8%
	0%
	
	
	
	
	
	
	4

	0
	
	0%
	90.4%
	9.6%
	
	
	
	
	
	
	4

	1
	
	
	1.6%
	98.2%
	0.2%
	
	
	
	
	
	5

	2
	
	
	0%
	63.4%
	36.6%
	
	
	
	
	
	5

	3
	
	
	
	0%
	99.8%
	0.2%
	
	
	
	
	6

	4
	
	
	
	
	22%
	78%
	0%
	
	
	
	7

	5
	
	
	
	
	0%
	98.2%
	1.8%
	
	
	
	7

	6
	
	
	
	
	
	3.6%
	96.4%
	0%
	
	
	8

	7
	
	
	
	
	
	0%
	93.4%
	6.6%
	
	
	8

	8
	
	
	
	
	
	
	0.4%
	99.6%
	0%
	
	9

	9
	
	
	
	
	
	
	0%
	89.2%
	10.8%
	
	9

	10
	
	
	
	
	
	
	
	0%
	100%
	0%
	10


2.5 Simulation results for CQI definition test

2.5.1 Full RPB allocation
In [1], the new 5MHz CSI requirements were agreed to be introduced and it was agreed that Companies are encouraged to provide simulation results according to the legacy metrics for SNR region  (-2dB ~ 16dB with 1 dB step).
The simulation results are given in Figure 6 ~ Figure 8. It could be observed that the existing 10MHz CQI fading requirement can be reused. 
In this section the simulation results correspond to full PRB allocation for UE Category 2-8.

Proposal 2: it is proposed that the existing 10MHz CQI fading performance requirements (frequency non-selective scheduling scheme PUCCH 1-0) could be reused for 5MHz CQI definition requirement.
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Figure 6: Probability  [%] of a CQI index not in the set {median CQI -1, median CQI +1}
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Figure 7: Performance gain  for CQI fading test
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Figure 8: BLER for CQI reporting definition test

2.5.2 15 RPB allocation
The simulation results are given in Figure 9 ~ Figure 11. It could be confirmed that the existing 10MHz CQI fading requirement can be reused.
In this section the simulation results correspond to 15- PRB allocation for UE Category 1. Thus we can confirm the above proposal 2.
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Figure 9: Probability  [%] of a CQI index not in the set {median CQI -1, median CQI +1}
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Figure 10: Performance gain  for CQI fading test
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Figure 11: BLER for CQI reporting definition test
3 Conclusions
In this contribution, the simulation results for the new 5MHz based demodulation performance and CSI requirements are provided. According the simulation results we have the following observations and proposals:
Observation 1: it is observed that delta SNR-s for PDSCH TM3, TM4 single layer transmission, and TM4 multiple layer transmission with 5MHz are -0.15dB, -0.135dB and -0.27dB, respectively.

Observation 2: it is observed that delta SNR for PHICH with 5MHz is -0.429dB.
Proposal 1: it is proposed that the existing 10MHz CQI definition performance requirements (PUCCH 1-0) could be reused for 5MHz CQI definition requirement.
Proposal 2: it is proposed that the existing 10MHz CQI fading performance requirements (frequency non-selective scheduling scheme PUCCH 1-0) could be reused for 5MHz CQI definition requirement.
The above observations could be taken into account for finalizing the LTE450 demodulation performance requirements. And the proposed draft CR for LTE450 CSI requirements is given in Annex.
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5 Annex: CR for new LTE450 CSI performance requirement
9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)
9.2.1.1
FDD

The following requirements apply to UE Category 1-8. For the parameters specified in Table 9.2.1.1-1 and Table 9.2.1.1-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. 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 + 1) 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 – 1) shall be less than or equal to 0.1.
The applicability of the requirement with 5MHz bandwidth as specificed in Table 9.2.1.1-2 is defined in 9.1.1.1.
Table 9.2.1.1-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	0
	1
	6
	7
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	 dB[mW/15kHz]
	-98
	-97
	-92
	-91
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel according to Table A.4-1 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.


Table 9.2.1.1-2: PUCCH 1-0 static test (FDD 5MHz)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	 dB[mW/15kHz]
	[-98]
	[-97]
	[-92]
	[-91]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel according to Table A.4-1 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.


<< End of Changes >>
<< Start of Changes >>
9.3.2
Frequency non-selective scheduling mode

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective fading conditions is determined by the reporting variance, 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.

9.3.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
9.3.2.1.1
FDD

For the parameters specified in Table 9.3.2.1.1-1 and Table 9.3.2.1.1-3, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.2.1.1-2 and Table 9.3.2.1.1-4 and by the following 

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

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1).

The applicability of the requirement with 5MHz bandwidth as specificed in Table 9.3.2.1.1-3 and Table 9.3.2.1.1-4 is defined in 9.1.1.1.
Table 9.3.2.1.1-1 Fading test for single antenna (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	Npd = 2

	CQI delay
	ms
	8

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	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 2-8 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 9.3.2.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	1-8
	1-8


Table 9.3.2.1.1-3 Fading test for single antenna (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB[mW/15kHz]
	[-92]
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	Npd = 2

	CQI delay
	ms
	8

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	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 2-8 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 9.3.2.1.1-4 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	[20]
	[20]

	 
	[1.05]
	[1.05]

	UE Category
	1-8
	1-8
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