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1 Introduction

In RAN4#62 meeting the Adhoc session [1] agreed the following way forward on frequency non selective fading scenarios.

1.  CQI 4x2 FDD frequency non selective fading scenario.

Agreed Way forward:

· Companies to submit test SNRs results in next meeting RAN4#62bis Jeju, ranging [0, 14]dB to set up SNR test points.
· Performance requirements depend on SNR values. Since the SNR values have not been agreed on, TBD for performance requirements in this meeting.

· Gamma value: use the minimum result from companies.

· Codebook used for this test: PMI index=0
· Recommend RAN4 to define the requirement in RAN4#63, Prague.
· [BLER >= 0.02]
2. CQI 8x2 TDD frequency non selective fading scenario.
a. Testing configuration
Agreed Way forward:

· Companies to submit SNRs proposal in next meeting: [-2, 12] RAN4#62bis, Jeju to set up SNR test points.
· Performance requirements depend on SNR values. Since the SNR values have not been agreed on, TBD for performance requirements in this meeting.

· Gamma value: use the minimum result from companies.
· Codebook used for this test: No need to change.
· Recommended deadline for companies to submit simulation results to RAN4: RAN4#63, Prague.
· [BLER >= 0.02]
b. Channel model and correlation matrix 
Agreed Way forward:

· Offline discussion for this issue. No agreement
In this contribution we provide the simulation results requested and propose the missing requirements.

2 Performance results and proposal for missing parameters

2.1 CQI 4x2 FDD frequency non selective fading scenario

The following table provides the simulation results for the setting from [2] in the following and by considering the missing parameters are highlighted.

Table 1 γ, α, BLER and the median CQI for different value of the SNR
	SNR [dB]
	med CQI
	BLER
	CQI tail percent
	gamma

	0
	8
	0,20
	0,37
	1,33

	1
	8
	0,21
	0,35
	1,22

	2
	9
	0,22
	0,35
	1,35

	3
	9
	0,20
	0,34
	1,24

	4
	10
	0,22
	0,36
	1,34

	5
	10
	0,22
	0,35
	1,22

	6
	11
	0,24
	0,36
	1,30

	7
	11
	0,25
	0,33
	1,14

	8
	12
	0,26
	0,33
	1,34

	9
	12
	0,26
	0,29
	1,17

	10
	13
	0,28
	0,29
	1,43

	11
	13
	0,28
	0,23
	1,21

	12
	13
	0,28
	0,23
	1,07

	13
	14
	0,25
	0,18
	1,48

	14
	14
	0,24
	0,12
	1,25


For CQI FDD 4x2 in frequency non selective fading scenario we propose to consider the following missing parameters.
 -2 test points at 2-3dB and 8-9dB SNR.
-  value is proposed to be equal to 1.
-  [%] is proposed to equal to 20%.
------------------------------------------------------------------------------------------------------------------------------------------------
Table 9.3.2.2.1-1  Fading test 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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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	[ULA High (4 x 2)]

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	[Antenna ports 15,…,18]

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

	CSI-RS reference signal configuration
	
	[2]

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0000 0001]

	Reporting mode
	
	PUCCH 1-1

	Reporting periodicity
	ms
	Npd = [5]

	CQI delay
	ms
	8

	 Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH channel for RI reporting
	
	PUCCH Format 2

	PUCCH report type for RI
	
	3

	cqi-pmi-ConfigurationIndex
	
	[2]

	ri-ConfigIndex
	
	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/ 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 subframe SF#0 and #5.



Table 9.3.2.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1
	1

	UE Category
	1-8
	1-8


2.2 CQI 8x2 TDD frequency non selective fading scenario
The following tables provide the simulation results for the setting from [2] in the following and by considering the missing parameters are highlighted. Table 2 is using XPol as the channel model and Table 3 is using ULA as the model. The ULA model is refered from [4].

Table 2 γ, α, BLER and the median CQI for different value of the SNR using Xpol

	SNR [dB]
	med CQI
	BLER
	CQI tail percent
	gamma

	-2
	7
	0,15
	0,34
	1,32

	-1
	8
	0,15
	0,33
	1,38

	0
	8
	0,16
	0,31
	1,25

	1
	9
	0,15
	0,31
	1,39

	2
	9
	0,16
	0,31
	1,23

	3
	10
	0,16
	0,33
	1,41

	4
	10
	0,17
	0,32
	1,24

	5
	11
	0,17
	0,32
	1,37

	6
	11
	0,18
	0,32
	1,20

	7
	12
	0,18
	0,29
	1,40

	8
	12
	0,18
	0,27
	1,24

	9
	13
	0,17
	0,25
	1,45

	10
	13
	0,17
	0,20
	1,26

	11
	13
	0,16
	0,22
	1,12

	12
	14
	0,16
	0,16
	1,39


Table 3 γ, α, BLER and the median CQI for different value of the SNR using ULA

	SNR [dB]
	med CQI
	BLER
	CQI tail percent
	gamma

	-2
	8
	0,15
	0,40
	1,22

	-1
	9
	0,16
	0,40
	1,31

	0
	9
	0,18
	0,39
	1,19

	1
	10
	0,19
	0,41
	1,28

	2
	10
	0,20
	0,41
	1,19

	3
	11
	0,21
	0,38
	1,24

	4
	11
	0,22
	0,38
	1,13

	5
	12
	0,23
	0,36
	1,30

	6
	12
	0,24
	0,34
	1,13

	7
	13
	0,22
	0,32
	1,38

	8
	13
	0,23
	0,28
	1,20

	9
	13
	0,22
	0,26
	1,11

	10
	14
	0,20
	0,21
	1,43

	11
	14
	0,20
	0,14
	1,25

	12
	14
	0,18
	0,08
	1,17


The codebook has been defined for Xpol and not for ULA. Moreover in order to limit the effect of the PMI one could simply fix W1 and W2, even though W2 selection won’t be optimal. From the results in Table 1, we have shown that 20% alpha value can still be achieved with this set up. Also in average Xpol gives a better gamma value. So we propose to use XP high as the channel model. 

In For CQI TDD 8x2 in frequency non selective fading scenario we propose to consider the following missing parameters.

-2 SNR levels equal to 1-2 and 8-9.
-  value is proposed to be equal to 1.
-  [%] is proposed to equal to 20%.

- XP high as the channel model for correlation and configuration
Table 9.3.2.2.1-1  Fading test 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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	dB[mW/15kHz]
	-98
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	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	[XP High (8 x 2)]

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	[Antenna ports 15,…,22]

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

	CSI-RS reference signal configuration
	
	[2]

	CodeBookSubsetRestriction bitmap
	
	[0x0x0000 0000 0000 0020 0000 0000 0001]

	Reporting mode
	
	PUCCH 1-1 (Sub-mode: 2)

	Reporting periodicity
	ms
	Npd = [5]

	CQI delay
	ms
	[10]

	 Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for CQI/ PMI
	
	TBD

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH report type for RI
	
	TBD

	cqi-pmi-ConfigurationIndex
	
	[3]

	ri-ConfigIndex
	
	805 (Note 5)

	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 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/ 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#2 and #7.
Note 5:
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.


Table 9.3.2.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1
	1

	UE Category
	1-8
	1-8


3 Conclusions

In this document we provide our simulation results for the CQI test and proposals for the requirements. 
For CQI FDD 4x2 in frequency non selective fading scenario we propose to consider the following missing parameters.

· 2 test points at 2-3dB and 8-9dB SNR.

· Gamma value is proposed to be equal to 1.

· Alpha[%] is proposed to equal to 20%.
For CQI TDD 8x2 in frequency non selective fading scenario we propose to consider the following missing parameters.

· 2 test points at 1-2dB and 8-9dB SNR.

· Gamma value is proposed to be equal to 1.

· Alpha[%] is proposed to equal to 20%. 

· XP high as the channel model for correlation and configuration.
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