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1 Introduction

In RAN4#62 meeting the Adhoc session [1] agreed the following way forward 8x2 TDD PMI test:

Agreed Way forward:
· Test point: [70%] of the maximum throughput with follow PMI is agreed

· RAN4 will also consider phase error for PMI tests.

· PMI requirements can be set as TBD for this meeting.

· MCS: 16QAM 1/2.

In this contribution we provide the simulation results requested and propose the missing requirements.
2 Performance results

2.1 Single PMI
Figure 1 and Table 1 show the performance results for single PMI. No Tx imperfection is modeled.
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Figure 1 TP curves for single PMI
From the results we can see with the test point around 70% the gamma value can certainly achieve 6. With the consideration of implementation margin we propose to use the gamma for single PMI as 5.
Table 1 Simulation results of gamma for different SNR for single PMI

	SNR[dB]
	gamma
	TP follow/TPmax

	-8
	51,64
	0,28

	-7
	32,76
	0,35

	-6
	16,16
	0,41

	-5
	11,24
	0,46

	-4
	8,03
	0,51

	-3
	6,37
	0,60

	-2
	6,06
	0,72

	-1
	5,28
	0,84

	0
	4,72
	0,93

	1
	4,21
	0,98

	2
	3,76
	1,00

	3
	3,33
	1,00

	4
	3,05
	1

	5
	2,69
	1

	6
	2,46
	1

	7
	2,28
	1

	8
	2,08
	1

	9
	1,94
	1

	10
	1,78
	1

	11
	1,68
	1

	12
	1,55
	1

	13
	1,43
	1

	14
	1,37
	1

	15
	1,30
	1

	16
	1,25
	1

	17
	1,20
	1

	18
	1,16
	1

	19
	1,12
	1

	20
	1,09
	1


Table 9.4.1.3.2-1 PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	[EVA5]

	Precoding granularity
	PRB
	50

	Antenna configuration
	
	8 x 2

	Correlation modeling
	
	High, Cross polalized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	CSI-RS periodicity and subframe offset

TCSI-RS / ICSI-RS
	
	[5/ 4]

	CSI-RS reference signal configuration
	
	[0]

	CodeBookSubsetRestriction bitmap
	
	[0x000 0000 001F FFE0 0000 0000 FFFF]

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

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	[10]

	Measurement channel
	
	[A.4-2]

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

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

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

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).
Note 3:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 4: 
Randomization of the principle beam direction shall be used as specified in TBD


Table 9.4.1.3.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	5

	UE Category
	1-8


2.2 Multiple PMI

Figure 2 and Table 2 show the performance results for single PMI. No Tx imperfection is included.
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Figure 1 TP curves for multiple PMI
From the results we can see with the test point around 70% the gamma value can certainly achieve 6. With the consideration of implementation margin we propose to use the gamma for single PMI as 5.
Table 2 Simulation results of gamma for different SNR for multiple PMI

	SNR[dB]
	gamma
	TP follow/TPmax

	-8
	39,59
	0,30

	-7
	24,64
	0,37

	-6
	14,01
	0,44

	-5
	11,05
	0,51

	-4
	8,99
	0,58

	-3
	6,97
	0,67

	-2
	6,10
	0,75

	-1
	5,30
	0,84

	0
	4,62
	0,90

	1
	4,15
	0,95

	2
	3,56
	0,98

	3
	3,20
	0,99

	4
	2,95
	1,00

	5
	2,63
	1,00

	6
	2,41
	1,00

	7
	2,22
	1,00

	8
	2,07
	1

	9
	1,89
	1

	10
	1,73
	1

	11
	1,63
	1

	12
	1,52
	1

	13
	1,44
	1

	14
	1,36
	1

	15
	1,31
	1

	16
	1,24
	1

	17
	1,20
	1

	18
	1,15
	1

	19
	1,12
	1

	20
	1,09
	1


Table 9.4.2.3.2-1 PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	[EVA5]

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Antenna configuration
	
	8 x 2

	Correlation modeling
	
	High, Cross polalized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	CSI-RS periodicity and subframe offset

TCSI-RS / ICSI-RS
	
	[5/ 4]

	CSI-RS reference signal configuration
	
	[4]

	CodeBookSubsetRestriction bitmap
	
	[0x000 0000 001F FFE0 0000 0000 FFFF]

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

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5 (Note 4)

	PMI delay
	ms
	8

	Measurement channel
	
	R.43-1 TDD for UE Category 1, R.43 TDD for UE Category 2-8

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

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

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity)

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) 

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2 shall be used.
Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 5: 
Randomization of the principle beam direction shall be used as specified in TBD 


Table 9.4.2.3.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	5

	UE Category
	1-8


3 Conclusions

In this contribution we have provided simulation results for single and multiple 8x2 TDD PMI test. 

We propose to use 5 as the gamma value for both single and multiple PMI test.
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