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1. Introduction

In the previous RAN4 meetings a number of agreements on the FD MIMO channel and interference measurement restriction test cases were made [1-4]:

	RAN4 #78 [1]
· Verify channel and interference measurement restriction functionality to verify following NW configuration when performing CSI measurement

RAN4 #78bis [2]
· Test case list

· 1 test case for channel measurement restriction under TM9 with Class B K=1 with legacy codebook

· 1 test case for interference measurement restriction under TM10 with Class B K=1 with legacy codebook

· Test applicability

· Treating Test Case for MR –channel part as a new test case

· Depending on UE capability, once UE pass test Case for MR –interference part and then no need to pass existing TM10 static CQI test case as specified in TS36.101 9.2.4

· Test metrics

· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements (baseline)

· Other options not precluded

· Test Methodology

· Interference measurement restriction test

· Option 1: Reusing test parameters for existing TM10 static CQI test as specified in TS36.101 9.2.4 with below modification: 

· TP2 is blanked in even CSI-RS sub-frames

· Scheduled PDSCH will skip even CSI-RS sub-frames

· CQI reported based on odd CSI-RS sub-frames

· Other options not precluded

· Channel measurement restriction test

· Option 1: Reusing test parameters for existing TM9 static CQI test as specified in TS 36.101 9.2.3 with below modification: 

· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD

· Scheduled PDSCH will skip even CSI-RS sub-frame

· CQI reported based on odd CSI-RS sub-frames

· Other options not precluded
RAN4 #79 [3]
· Test metrics

· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements 

· Test Set-up for Channel measurement restriction test

· Reusing test parameters for existing TM9 static CQI test as specified inTS36.101 9.2.3 with below modification: 

· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD
· [ -12dB -9dB] for further down-selection
· Make decision for value in next RAN4 meeting based on companies simulation results

· Scheduled PDSCH will skip even CSI-RS sub-frame

· CQI reported based on odd CSI-RS sub-frames

· Test Set-up for Interference measurement restriction test:

· Reusing test parameters for existing TM10 static CQI test as specified in TS36.101 9.2.4 with below modification: 

· Adjusting TP2 transmission power in even CSI-RS/CSI-IM sub-frames, transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames (for TP2) is TBD
· [6dB 9dB 12dB ] higher than other sub-frames
· Make decision for value in next RAN4 meeting based on companies simulation results

· Scheduled PDSCH will skip even CSI-RS sub-frames

· CQI reported based on odd CSI-RS sub-frames
RAN4 #79AH [4]

· Test set-up for Channel measurement restriction test
· Transmitted Power in even CSI-RS sub-frames is 9dB lower than other sub-frames (For CSI-RS REs only)

· Test set-up for Interference measurement restriction test
· Transmitted Power  for TP2 in even CSI-RS sub-frames is 9dB higher than other sub-frames




In addition the CR on the introduction of the corresponding test cases was endorsed [5]. In this contribution we provide the simulation result to confirm the FD MIMO measurement restriction requirements.
2. Simulation results
2.1 Channel Measurement Restrictions Test

In Tables 1 and 2 we provide the summary of the link level simulation results for the agreed Channel measurement restriction test cases [5] using 9 dB power imbalance of NZP CSI-RS signals transmit power in the odd and even CSI-RS subframes. The results are provided for the correct UE behaviour (i.e. follow channel MR) and wrong UE implementations (i.e. with channel measurements filtering).
Table 1. Link level simulation summary – Channel measurements restriction (FDD, test case 9.2.3.1A)
	SNR
	Correct UE implementation
	Wrong UE implementation

	
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1

	7
	9
	1.00
	0.00
	6
	0.00
	0.00

	8
	9
	0.09
	0.00
	7
	0.00
	0.00

	13
	12
	0.90
	0.00
	10
	0.00
	0.00

	14
	13
	1.00
	0.00
	10
	0.00
	0.00


Table 2. Link level simulation summary – Channel measurements restriction (TDD, test case 9.2.3.2A)

	SNR
	Correct UE implementation
	Wrong UE implementation

	
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1

	4
	8
	0.00
	0.00
	6
	0.00
	0.00

	5
	9
	0.33
	0.00
	7
	0.00
	0.00

	10
	12
	1.00
	0.00
	9
	0.00
	0.00

	11
	13
	1.00
	0.00
	10
	0.00
	0.00


2.2 Interference Measurement Restrictions Test

In Tables 3 and 4 we provide the summary of the link level simulation results for the agreed Interference measurement restriction test cases [5]. The results are provided for the correct UE behaviour (i.e. follow interference MR) and wrong UE implementations (i.e. with interference measurements filtering).
Table 3. Link level simulation summary – Interference measurements restriction (FDD, test case 9.2.4.1A)
	SNR TP1
	SNR TP2
	Correct UE implementation
	Wrong UE implementation

	
	
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1

	20
	6
	12
	0.40
	0.00
	11
	0.00
	0.00

	
	7
	12
	1.00
	0.00
	10
	0.00
	0.00

	
	14
	9
	0.22
	0.00
	7
	0.00
	0.00

	
	15
	8
	0.14
	0.00
	6
	0.00
	0.00


Table 4. Link level simulation summary – Interference measurements restriction (TDD, test case 9.2.4.2A)

	SNR TP1
	SNR TP2
	Correct UE implementation
	Wrong UE implementation

	
	
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1
	Median CQI0,1
	BLER CQI0,1+1
	BLER CQI0,1-1

	17
	6
	13
	0.33
	0.00
	12
	0.00
	0.00

	
	7
	13
	0.33
	0.00
	11
	0.00
	0.00

	
	14
	10
	0.33
	0.00
	8
	0.00
	0.00

	
	15
	10
	0.57
	0.00
	8
	0.00
	0.00


3. Conclusions

In this contribution, we have provided the simulation results for the FD MIMO channel and interference measurements restriction test cases. The results illustrate that the agreed test settings allow differentiation of the correct/wrong UE implementations for both Channel and Interference measurement restriction test cases.

Proposal #1:
Confirm the tentative parameters for the Channel and Interference MR test cases.
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