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1 Introduction

In the last meeting RAN 4 has agreed to introduce new RI tests according to the following WF [1, 2].
Configuration for Low SNR test
· Test is performed under CoMP scenario 3 with colliding CRS
· TP and channel configurations:
· TP1: 
· 2x2 EPA5 low correlation
· PDSCH transmission subframe: 2, 3, 4, 7, 8, and 9
· codebook subset restriction:
· 010000 for fixed RI=2
· 010011 for reported RI
· TP2:
·  2x2 EPA low correlation
· OCNG transmission subframe: 1, 2, 3, 4, 6, 7, 8, and 9
· PMI for OCNG transmission: 100000
· TP1 SNR : 0 dB
· Power offset (TP1/TP2): 0:1:5 dB
Configuration for High SNR test:

· Test is performed under CoMP scenario 3 with colliding CRS
· “RI-reference-process” implementation is verified in test 2.
· TP and channel configurations:
· TP1: 
· 2x2 EPA5 low correlation
· PDSCH transmission subframe: 2, 3, 4, 7, 8, and 9; OCNG on 1 and 6
· PMI for OCNG transmission: 100000
· codebook subset restriction:
· 000011 for fixed RI=1
· 010011 for reported RI
· TP2:
·  2x2 EPA high correlation
· PDSCH transmission subframe: blanking
· TP1 SNR : 20 dB
· Power offset (TP1/TP2): 0 dB
This paper provides simulation results.
1.1 Simulation results for FDD
Simulation results are provided according to the following set up [2]:
Table 1: Simulation assumptions for RI test
	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP 1
	TP 2
	TP 1
	TP 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	PDSCH transmission mode
	
	TM10
	TM10
	TM10
	TM10

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0

	
	Pc
	dB
	0
	0

	
	(
	dB
	0
	0

	Cell ID
	
	0
	6
	0
	6

	Propagation condition and antenna configuration
	
	2 x 2 EPA5
	2 x 2 EPA5
	2 x 2 EPA5
	2 x 2 EPA5

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	Beamforming Model
	
	As specified in Section B.4.3 in TS36.101
	As specified in Section B.4.3 in TS36.101

	CSI-RS 0
	
	Antenna ports 15, 16
	N/A
	Antenna ports 15, 16
	N/A

	CSI-RS 0 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

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

	Zero-power CSI-RS 0 configuration
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	[1] / [1000000000000000]
	N/A
	[1] / [1000000000000000]

	CSI-IM 0 periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-IM 0 configuration
	
	2
	N/A
	2
	N/A

	CSI-RS 1
	
	N/A
	Antenna ports 15, 16
	N/A
	Antenna ports 15, 16

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

	CSI-RS 1 configuration
	
	N/A
	3
	N/A
	3

	Zero-power CSI-RS 1 configuration
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[1] / [0001 0000 0000 0000]
	N/A
	[1] / [0001 0000 0000 0000]
	N/A

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

	CSI-IM 1 configuration
	
	N/A
	6
	N/A
	6

	CodeBookSubsetRestriction bitmap
	
	010000 for fixed RI = 2

010011 for UE reported RI
	N/A
	000011 for fixed RI = 1

010011 for UE reported RI
	N/A

	Antenna correlation
	
	Low
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A

	SNR
	dB
	[0]
	[-5:1:0]
	[20]
	[20]
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	[-98]
	[-78]

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

	Physical channel for CQI/PMI reporting
	
	PUSCH
	PUSCH
	PUSCH
	PUSCH

	PUCCH Report Type for CQI/PMI
	
	2
	2
	2
	2

	Physical channel for RI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3
	3
	3
	3

	CSI Process 0
(RI-reference if multiple CSI processes configured)
	CSI-RS
	
	CSI-RS 0
	N/A
	CSI-RS 0
	N/A

	
	CSI-IM
	
	CSI-IM 0
	N/A
	CSI-IM 0
	N/A

	
	Reporting mode
	
	PUCCH 1-1
	N/A
	PUCCH 1-1
	N/A

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

	
	PMI and CQI delay
	ms
	8
	N/A
	8
	N/A

	
	cqi-pmi-ConfigurationIndex
	
	6
	N/A
	6
	N/A

	
	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	CSI Process 1
(Configured for UE supports multiple CSI processes)
	CSI-RS
	
	N/A
	N/A
	N/A
	CSI-RS 1

	
	CSI-IM
	
	N/A
	N/A
	N/A
	CSI-IM 1

	
	Reporting mode
	
	N/A
	N/A
	N/A
	PUCCH 1-1

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

	
	PMI and CQI delay
	ms
	N/A
	N/A
	N/A
	8

	
	cqi-pmi-ConfigurationIndex
	
	N/A
	N/A
	N/A
	4

	
	ri-ConfigIndex
	
	N/A
	N/A
	N/A
	1

	PDSCH transmit sub-frames
	
	2,3,4,7,8,9
	OCNG on 1,2,3,4,6,7,8,9
	PDSCH on 2,3,4,7,8,9;
OCNG on 1 and 6
	Blanking

	PMI for OCNG transmission
	
	N/A
	100000
	100000
	NA


Figure 1 shows the RI performance according to the following metric under the conditions of test 1
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The RI performance according to the following metric under the conditions of test 2, 
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The obtained metric is 
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under the given setup.
It is proposed to define the requirements as follows:

Test 1: SNR TP2 = 0dB, (2,0 = [1.65]

Test 2:  (1,0 ~ 1
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Figure 1. RI according to gamma 2, test 1 
2 Simulation results for TDD

For TDD the same basic set up as used for FDD is considered with the following changed/additions:

- 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/TCSI-RS as 3 to schedule on SF#3, 8 for TDD

- Same MIMO antenna and channel configuration as FDD, i.e., 
    - Low SNR test: 2x2 EPA low correlation for TP1 and 2x2 EPA low correlation for TP2
    - High SNR test: 2x2 EPA low correlation for TP1 and 2x2 EPA high correlation for TP2 
- PDSCH transmission only scheduled in SF #4, 9. 
Figures 2 shows the results for test 1 and according to the simulated set up the obtained metric for test 2 is 
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Figure 2. RI according to gamma 2, test 1
The following is proposed for the definition of the requirements:

It is proposed to define the requirements as follows:

Test 1: SNR TP2 = 0dB, (2,0 = 1.7
Test 2:  (1,0 ~1.
3 Conclusions

This contribution provides the simulation results for the RI tests for both FDD and TDD. We propose the following for the definition of the requirements: 
For FDD

Test 1: SNR TP2 = 0dB, (2,0 = 1.65
Test 2:  (1,0 ~1.
For TDD

Test 1: SNR TP2 = 0dB, (2,0 = 1.7
Test 2:  (1,0 ~1.
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