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1 Introduction

In last RAN4 meeting, the WF [1] on DL CoMP CSI test case was agreed.

· CoMP scenario 3 with colliding CRS

· No timing and frequency offset in test setup

· Test metric

· Apply Rel-10 reporting accuracy metric on one selected CSI process and distribution metric on all configured CSI processes

· Introduce delta CQI requirement to verify UE reporting accuracy for configured CSI processes

In this contribution, we provide simulation results for CQI fading test in DL CoMP.
2 CQI Fading Test
2.1 Reporting Accuracy for CSI process
In this section, we provide simulation results for CQI fading test according to three propagation channel options. And simulation assumptions are based on [2], and resource allocation of RS and CSI process configuration are described by Figure 1 and Table 1. Detail simulation parameters are in Table 5.
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Figure 1 Resource allocation of reference signal
Table 1 CSI process configuration
	CSI process
	CQI measurement
	CSI reporting

	
	Channel part
	Interference part
	

	1
	NZP CSI-RS0
	IMR0
	PUCCH 1-1

	2
	NZP CSI-RS1
	IMR0
	PUSCH 3-1

	3
	NZP CSI-RS0
	IMR1
	PUSCH 3-1

	4
	NZP CSI-RS0
	IMR2
	PUSCH 3-1


Applying Rel-10 reporting accuracy metric on one selected CSI process and distribution metric on all configured CSI processes were agreed in last meeting. 
For one selected CSI process (PUSCH 3-1), the requirements are as follows:
a) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;
b) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.
Table 2 shows throughput and BLER of CSI process 2 for each propagation channel option. All options are satisfied by Rel-10 reporting accuracy. 
Table 2 Throughput and BLER for reporting accuracy
	Propagation channel
	Best sub-band
	Wideband CQI 
on random sub-band
	Gain

	
	Throughput (Mbps)
	BLER
	Throughput (Mbps)
	

	Option 1
	1.63
	0.27
	1.08
	1.52

	Option 2
	0.96
	0.16
	0.67
	1.43

	Option 3
	1.25
	0.11
	0.70
	1.80


For distribution requirement of each process,
a) a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band
Table 3 shows reported sub-band differential CQI offset level for each propagation channel option. Distribution of option 2 and 3 is high comparing to Rel-10 reporting accuracy.
Table 3 Reported sub-band differential CQI offset level
	Propagation channel
	CSI process 1
	CSI process 2
	CSI process 3

	
	Min (
	Max (
	Min (
	Max (
	Min (
	Max (

	Option 1
	12.0
	23.1
	19
	25.2
	26.6
	29.8

	Option 2
	27.7
	32.2
	26.9
	32.0
	38.4
	45.8

	Option 3
	13.3
	31.1
	26.2
	36.1
	23.4
	37.9


For PUCCH 1-1,
a) a CQI index not in the set {median CQI -1, median CQI +1}  shall be reported at least  % of the time
Table 4 shows distribution simulation results for PUCCH 1-1. 
Table 4 Distribution for PUCCH 1-1
	Propagation channel
	CSI process 0

	Option 1
	46.1

	Option 2
	38.9

	Option 3
	40.3


From above results, 
· Observation 1: Propagation channel option 1 (EPA5 High and channel of [clause B.2.4] High) is reasonable from Rel-10 reporting accuracy point of view.

3 Conclusion
In this contribution, we provide simulation results for CQI fading test in DL CoMP based on three propagation channel options. Based on these results, 
· Observation 1: Propagation channel option 1 (EPA5 High and channel of [clause B.2.4] High) is reasonable from Rel-10 reporting accuracy point of view.
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Appendix
Table 5 Simulation assumption for CQI fading test
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	10
	TM10 OCNG

	Downlink power allocation
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	Propagation channel,

antenna configuration and correlation
	
	Option 1: EPA5 ULA High (4x2)


	Option 1: Clause B.2.4 with 
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	Option 2: EPA5 Low (4x2)
	Option 2: ETU5

ULA Low (4x2)



	
	
	Option3: 

EPA5 Low (2x2)
	Option 3: Clause B.2.4 with 
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 (2x2)

	Beamforming Model
	
	As specified in Section B.4.3

	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/PUSCH 1-1

	CSI process 1 configuration

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

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	 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.

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