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1 Introduction

This document summarizes the up-to-date framework and simulation assumptions for the study of downlink CoMP (Coordinated Multi-Point) CSI test and requirements. 
2 Simulation assumptions for CSI feedback performance
The purpose of the following tests is to verify the CSI feedback performance under the assumption of downlink CoMP. The following agreements have been reached on testing purpose [1]:
· Proper IMR usage

· UE processing capability for multiple CSI processes

· Reporting CSI accuracy

2.1 Static CQI definition tests
The purpose of this simulation scenario is to verify proper IMR usage.
2.1.1 FDD
Simulation assumption
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Figure 1 CSI resource configuration for CQI definition test

Table 1: Simulation assumptions for CQI definition test (FDD)
	Parameter
	Unit
	TP 1
	TP 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	TM10
	TM10

	SNR
	dB
	20
	Test 1
	Test 2

	
	
	
	6
	7
	14
	15
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	dB[mW/15kHz]
	-98

	Propagation channel and antenna configuration
	
	Clause B.1 (4x2)
	Clause B.1 (2x2)

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	N/A

	CSI reference signals 0
	
	Antenna ports 15,…,18
	N/A

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

	CSI-RS 0 configuration
	
	0
	N/A

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1000000000000000

	IMR 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A

	CSI process 0 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 0/PUCCH 1-1

	Cell ID
	
	0
	0

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	100000

	Reporting interval
	ms
	5

	CQI delay
	ms
	10

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
PDSCH transmission is scheduled on subframe 1, 2, 3, 4, 6, 7, 8 and 9.


Test metric
2.1.2 TDD

Table 2: Simulation assumptions for CQI definition test (TDD)
	Parameter
	Unit
	TP 1
	TP 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	TM10
	TM10

	Uplink downlink configuration
	
	2
	2

	Special subframe configuration
	
	4
	4

	SNR
	dB
	17
	Test 1
	Test 2

	
	
	
	6
	7
	14
	15
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	dB[mW/15kHz]
	-98

	Propagation channel and antenna configuration
	
	Clause B.1 (8x2)
	Clause B.1 (2x2)

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	N/A

	CSI reference signals 0
	
	Antenna ports 15,…,22
	N/A

	CSI-RS 0 periodicity and subframe offset  TCSI-RS / ∆CSI-RS 
	
	5/3
	N/A

	CSI-RS 0 configuration
	
	0
	N/A

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 / 1000000000000000

	IMR 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /

0010000000000000
	N/A

	CSI process 0 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 0/PUCCH 1-1

	Cell ID
	
	0
	0

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0020 0000 0000 0001 0000
	100000

	Reporting interval
	ms
	5

	CQI delay
	ms
	10

	Max number of HARQ transmissions
	
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	Note 1:
PDSCH transmission is scheduled on subframe 3, 4, 8 and 9.


2.2 CQI fading test
The purpose of this simulation scenario is to verify CQI reporting accuracy and UE processing capability for multiple CSI processes based on downlink CoMP deployment.
2.2.1 FDD
Simulation assumption
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Figure 2 CSI resource configurations for CQI fading test
Table 3 CSI processes configuration for fading CQI test
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Table 4: Simulation assumptions for CQI fading test (FDD)
	Parameter
	Unit
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10
	10

	Downlink power allocation
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	Beamforming Model
	
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals 0
	
	Antenna ports 15,…,18
	N/A

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

	CSI-RS 0 configuration
	
	0
	N/A

	CSI reference signals 1
	
	N/A
	Antenna ports 15,…,18

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

	CSI-RS 1 configuration
	
	N/A
	5

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1000000000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 / 0000010000000000
	N/A

	IMR 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	1 /

0010000000000000

	IMR 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0000001000000000
	N/A

	IMR 2 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 /

0100000000000000

	CSI process 0 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 0/PUCCH 1-1

	CSI process 1 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 1/IMR 0/PUSCH 3-1

	CSI process 2 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 1/PUSCH 3-1

	CSI process 3 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 1/IMR 2/PUSCH 3-1

	CSI process for PDSCH scheduling
	
	2

	Cell ID
	
	0
	6

	QCLed CSI-RS
	
	CSI-RS 0
	CSI-RS 1

	QCLed CRS
	
	Cell ID 0
	Cell ID 6

	PMI for subframe 1 and 6
	
	0x0000 0000 0001 0000
	100000

	PMI for subframe 2, 3, 4, 7, 8 and 9
	
	0x0000 0000 0000 0001
	100000

	CodeBookSubsetRestriction bitmap
	
	CSI process 0 and 2:

0x0000 0000 0000 0001

	
	
	CSI process 1 and 3:

000001

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	10

	 Sub-band size
	RB
	6 (full size)

(Note 5)

	Max number of HARQ transmissions
	
	1
	N/A

	Timing offset between TPs
	Us
	0

	Frequency offset between TPs
	Hz
	0

	Simulation length
	Ms
	10000

	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:   3 symbols allocated to PDCCH

Note 3:
PDSCH transmission is scheduled on subframe 2, 3, 4, 7, 8 and 9.

Note 4:
TM10 OCNG is transmitted on subframe 1 and 6 from both TP and on subframe 2, 3, 4, 7, 8, and 9 from TP2.

Note 5:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.


Test metric
2.2.2 TDD

Table 5: Simulation assumptions for CQI fading test (TDD)
	Parameter
	Unit
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10
	10

	Uplink downlink configuration
	
	2
	2

	Special subframe configuration
	
	4
	4

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

	Antenna configuration, propagation channel and correlation
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	Beamforming Model
	
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals 0
	
	Antenna ports 15,…,18
	N/A

	CSI-RS 0 periodicity and subframe offset  TCSI-RS / ∆CSI-RS 
	
	5/3
	N/A

	CSI-RS 0 configuration
	
	0
	N/A

	CSI reference signals 1
	
	N/A
	Antenna ports 15,…,18

	CSI-RS 1 periodicity and subframe offset  TCSI-RS / ∆CSI-RS 
	
	N/A
	5/3

	CSI-RS 1 configuration
	
	N/A
	5

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 / 1000000000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0000010000000000
	N/A

	IMR 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3/

0010000000000000
	3 /

0010000000000000

	IMR 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /

0000001000000000
	N/A

	IMR 2 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 /

0100000000000000

	CSI process 0 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 0/PUCCH 1-1

	CSI process 1 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 1/IMR 0/PUSCH 3-1

	CSI process 2 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 0/IMR 1/PUSCH 3-1

	CSI process 3 configuration

Signal/Interference/Reporting mode
	
	CSI-RS 1/IMR 2/PUSCH 3-1

	CSI process for PDSCH scheduling
	
	2

	Cell ID
	
	0
	6

	QCLed CSI-RS
	
	CSI-RS 0
	CSI-RS 1

	QCLed CRS
	
	Cell ID 0
	Cell ID 6

	PMI for subframe 1 and 6
	
	0x0000 0000 0001 0000
	100000

	PMI for subframe 3, 4, 8 and 9
	
	0x0000 0000 0000 0001
	100000

	CodeBookSubsetRestriction bitmap
	
	CSI process 0 and 2:

0x0000 0000 0000 0001

	
	
	CSI process 1 and 3:

000001

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	12

	 Sub-band size
	RB
	6 (full size)

(Note 5)

	Max number of HARQ transmissions
	
	1
	N/A

	Timing offset between TPs
	Us
	0

	Frequency offset between TPs
	Hz
	0

	ACK/NACK feedback mode
	
	Multiplexing

	Simulation length
	Ms
	10000

	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:   3 symbols allocated to PDCCH

Note 3:
PDSCH transmission is scheduled on subframe 3, 4, 8 and 9.

Note 4:
TM10 OCNG is transmitted on subframe 1 and 6 from both TP and on subframe 2, 3, 4, 7, 8, and 9 from TP2.

Note 5:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.


2.3 Test 3: RI reporting tests
The purpose of this simulation scenario is to verify IMR based RI reporting accuracy and UE implantation on “RI-reference-process” (only applicable for 7-1 UE)
2.3.1 FDD

Simulation assumption
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Figure 3 CSI resource configurations for RI test
Table 6: Simulation assumptions for RI test (FDD)
	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

	
	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
	0
	20
	20
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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
	10
	N/A
	10
	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
	10

	
	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


Test metric
2.3.2 TDD

Table 7: Simulation assumptions for RI test (TDD)
	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

	Uplink downlink configuration
	
	2
	2
	2
	2

	Special subframe configuration
	
	4
	4
	4
	4

	Downlink power allocation
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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
	
	5/3
	N/A
	5/3
	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
	[3] / [1000000000000000]
	N/A
	[3] / [1000000000000000]

	CSI-IM 0 periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	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
	5/3
	N/A
	5/3

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

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[3] / [0001 0000 0000 0000]
	N/A
	[3] / [0001 0000 0000 0000]
	N/A

	CSI-IM 1 periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	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
	0
	20
	20
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	[-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 = 10
	N/A
	Npd = 10
	N/A

	
	PMI and CQI delay
	ms
	10
	N/A
	10
	N/A

	
	cqi-pmi-ConfigurationIndex
	
	10
	N/A
	10
	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 = 10

	
	PMI and CQI delay
	ms
	N/A
	N/A
	N/A
	10

	
	cqi-pmi-ConfigurationIndex
	
	N/A
	N/A
	N/A
	15

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

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

OCNG on 1 and 6
	Blanking

	PMI for OCNG transmission
	
	N/A
	100000
	100000
	NA

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A


3 Conclusion
This document summarizes the up-to-date framework and simulation assumptions for the study of downlink CoMP (Coordinated Multi-Point) CSI test and requirements.
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