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1 Introduction

In RAN4#62 meeting the Adhoc session [1] agreed the following way forward for FDD frequency selective fading scenarios.
1) Frequency-selective 2x2 (FDD)
Agreed Way forward:

· Companies need to re-simulate this case based on new RMC (reference measurement channel) with 2X2 antenna configuration. RMC is provided in R4-120859
· The requirements and test SNRs will be TBD in joint CR in this meeting.
2) Frequency-selective 2x2 (TDD)
Agreed Way forward:

· Companies need to re-simulate this case based on new RMC (reference measurement channel) with 2X2 antenna configuration. RMC is provided in R4-120859
· The requirements and test SNRs will be TBD in joint CR in this meeting.
In this contribution we provide the simulation results requested and propose the missing requirements.
2 Performance results and proposal for missing parameters

2.1 Frequency-selective 2x2 (FDD)

The following tables provide the simulation results for the setting from [2] in the following and by considering the missing parameters are highlighted. The RMC table is using the updated version of [4].
Table 1 α for each subband and SNR

	percetage of reported subband = 0 for respective subband

	SNR/Subband
	0
	1
	2
	3
	4
	5
	6
	7

	-1
	0,15
	0,19
	0,18
	0,19
	0,19
	0,19
	0,17
	0,17

	0
	0,10
	0,12
	0,12
	0,13
	0,11
	0,12
	0,12
	0,13

	1
	0,10
	0,13
	0,13
	0,13
	0,13
	0,12
	0,12
	0,13

	2
	0,13
	0,16
	0,17
	0,17
	0,17
	0,17
	0,16
	0,16

	3
	0,13
	0,17
	0,16
	0,17
	0,16
	0,17
	0,14
	0,16

	4
	0,12
	0,15
	0,15
	0,16
	0,15
	0,16
	0,15
	0,14

	5
	0,12
	0,15
	0,15
	0,16
	0,15
	0,15
	0,14
	0,14

	6
	0,10
	0,11
	0,10
	0,10
	0,09
	0,10
	0,10
	0,10

	7
	0,08
	0,09
	0,08
	0,10
	0,08
	0,09
	0,07
	0,10

	8
	0,11
	0,13
	0,13
	0,13
	0,13
	0,13
	0,13
	0,11

	9
	0,11
	0,14
	0,13
	0,14
	0,14
	0,13
	0,13
	0,12

	10
	0,10
	0,12
	0,11
	0,11
	0,11
	0,11
	0,11
	0,11

	11
	0,09
	0,10
	0,10
	0,11
	0,11
	0,11
	0,10
	0,10

	12
	0,12
	0,12
	0,11
	0,13
	0,10
	0,14
	0,10
	0,12

	13
	0,08
	0,10
	0,09
	0,09
	0,09
	0,10
	0,10
	0,10

	14
	0,08
	0,10
	0,09
	0,10
	0,10
	0,10
	0,09
	0,09

	15
	0,12
	0,11
	0,10
	0,13
	0,09
	0,15
	0,10
	0,11


Table 2 γ, TP, BLER for different SNR values

	SNR
	gamma
	BLER

	-1
	1,74
	0,31

	0
	1,72
	0,33

	1
	1,85
	0,33

	2
	1,62
	0,31

	3
	1,62
	0,27

	4
	1,59
	0,27

	5
	1,60
	0,25

	6
	1,46
	0,32

	7
	1,52
	0,34

	8
	1,45
	0,37

	9
	1,46
	0,33

	10
	1,41
	0,32

	11
	1,42
	0,35

	12
	1,44
	0,31

	13
	1,34
	0,39

	14
	1,35
	0,38

	15
	1,32
	0,34


We propose here to define a BLER requirement equal to 0.02, to prevent UEs to pass the test by under reporting the CQI. For this case we could consider a single SNR test point at 9-10dB or two SNR test points at 4-5 and 14-15. A lower gamma is required than in the Rel 8 tests since the demodulation and CQI reports are based on CSI-RS and DM-RS. 
We propose: 
· two SNR test points at 4-5 and 14-15.  
· BLER requirement equal to 0.02,
·  = 1.25, = 2% and =20%.

Table 9.3.1.2.1-1 Sub-band test 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 9.3.1.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	20
	20

	 
	1.25
	1.25

	UE Category
	1-8
	1-8


2.2 Frequency-selective 2x2 (TDD)
The following tables provide the simulation results for the setting from [2] in the following and by considering the missing parameters are highlighted. The RMC table is using the updated version of [4].
Table 3 α for each subband and SNR
	percetage of reported subband = 0 for respective subband

	SNR/Subband
	0
	1
	2
	3
	4
	5
	6
	7

	-1
	0,14
	0,18
	0,18
	0,19
	0,18
	0,19
	0,19
	0,17

	0
	0,11
	0,12
	0,12
	0,12
	0,12
	0,13
	0,11
	0,12

	1
	0,11
	0,11
	0,12
	0,12
	0,12
	0,12
	0,12
	0,12

	2
	0,13
	0,17
	0,17
	0,17
	0,17
	0,16
	0,17
	0,16

	3
	0,14
	0,16
	0,16
	0,16
	0,16
	0,17
	0,16
	0,15

	4
	0,12
	0,16
	0,16
	0,15
	0,16
	0,15
	0,15
	0,15

	5
	0,12
	0,15
	0,15
	0,16
	0,15
	0,15
	0,15
	0,14

	6
	0,10
	0,11
	0,10
	0,11
	0,10
	0,12
	0,10
	0,12

	7
	0,08
	0,09
	0,08
	0,09
	0,08
	0,09
	0,08
	0,09

	8
	0,10
	0,12
	0,12
	0,12
	0,13
	0,12
	0,13
	0,12

	9
	0,10
	0,13
	0,14
	0,14
	0,13
	0,13
	0,13
	0,11

	10
	0,12
	0,12
	0,12
	0,13
	0,11
	0,13
	0,11
	0,14

	11
	0,08
	0,10
	0,11
	0,10
	0,11
	0,10
	0,11
	0,10

	12
	0,09
	0,11
	0,10
	0,13
	0,11
	0,12
	0,11
	0,09

	13
	0,10
	0,11
	0,11
	0,11
	0,11
	0,12
	0,09
	0,13

	14
	0,08
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10
	0,10

	15
	0,08
	0,10
	0,11
	0,11
	0,11
	0,10
	0,11
	0,09


Table 4 γ, BLER for different SNR values
	SNR
	gamma
	BLER

	-1
	1,75
	0,30

	0
	1,72
	0,32

	1
	1,87
	0,32

	2
	1,64
	0,29

	3
	1,64
	0,25

	4
	1,59
	0,26

	5
	1,59
	0,24

	6
	1,47
	0,29

	7
	1,55
	0,32

	8
	1,46
	0,36

	9
	1,47
	0,32

	10
	1,46
	0,28

	11
	1,43
	0,34

	12
	1,45
	0,30

	13
	1,39
	0,29

	14
	1,35
	0,38

	15
	1,32
	0,34


We propose here to define a BLER requirement equal to 0.02, to prevent UEs to pass the test by under reporting the CQI. For this case we could consider a single SNR test point at 9-10dB or two SNR test points at 4-5 and 14-15. A lower gamma is required than in the Rel 8 tests since the demodulation and CQI reports are based on CSI-RS and DM-RS. 

We propose: 

· two SNR test points at 4-5 and 14-15.  

· BLER requirement equal to 0.02,

·  = 1.25, = 2% and =20%.

Table 9.3.1.2.2-1 Sub-band 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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	Propagation channel
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	Antenna configuration
	
	2x2

	CRS reference signals
	
	Antenna port 0

	CSI reference signals
	
	[Antenna port 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
	[10]

	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#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.



Table 9.3.1.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	20
	20

	 
	1.25
	1.25

	UE Category
	1-8
	1-8


3 Conclusions

In this document we provide our simulation results for the CQI test and we provide proposals for the requirements. For both FDD and TDD frequency selected 2x2 scenarios, we propose the following
· two SNR test points at 4-5 and 14-15.  

· BLER requirement equal to 0.02.
· Gamma= 1.25, Alpha= 2% and Beta=20%.
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