[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 102-e	R4-2203766
Electronic Meeting, Feb 21- Mar 3, 2022
Agenda item:	10.12.2.1.2
Source:	Apple Inc.
Title:	Discussion on CSI reporting requirements in intercell interference scenarios
Release:	Rel-17
Document for:	Discussion

1. Introduction 
In RAN4#101-bis-e CSI requirements for inter-cell interference MMSE-IRC was discussed and way forward [1] was agreed. In this contribution we present our simulation results and propose test metrics for CQI reporting in ICI.  
2. Discussion
In RAN4#101-bis-e for CQI reporting requirements in ICI the following open issue related to requirements definition was remaining:
Issue 2-2-1: Test setup methodology for signal power
· Option 1: Define test based on SINR
· Option 2: Define test based on SNR
The test setup is based on comparing the Throughput with and without interference at a certain SINR. If we use SNR as the test point, TP with no interference or AWGN would be higher than the TP with interference and TP ratio would be < 1. This wouldn’t be a suitable metric as we a comparing SNR with INR=10 dB and SNR with no interference. Using SINR would be more appropriate as all the interference and noise would be accounted for in a single value. Hence, we should define the test based on SINR.  
Proposal #1: Define the test based on SINR.
Based on the simulation assumptions agreed in [1] we present simulation results below for 2RX and 4RX.
2RX
Table 1: TP Gain with MMSE and MMSE-IRC processing for CQI -2x2
	SINR
	MMSE IRC
	CSI MMSE

	
	TP Gain
	BLER
	TP Gain

	-6
	3.5
	0.30
	1.5

	-5
	3.3
	0.30
	1.3

	-4
	3.3
	0.29
	1.2

	-3
	3.1
	0.28
	1.1

	-2
	2.8
	0.30
	1.1

	-1
	2.7
	0.32
	1.1

	0
	2.5
	0.32
	1.1

	1
	2.4
	0.33
	1.2

	2
	2.3
	0.33
	1.2

	3
	2.1
	0.32
	1.2

	4
	1.9
	0.34
	1.2

	5
	1.9
	0.32
	1.2

	6
	1.8
	0.34
	1.3

	7
	1.8
	0.31
	1.3

	8
	1.9
	0.27
	1.3

	9
	1.7
	0.27
	1.3

	10
	1.8
	0.22
	1.3



4RX
Table 2: TP Gain with MMSE and MMSE-IRC processing for CQI -2x4
	SINR
	MMSE-IRC
	CSI MMSE

	
	TP Gain
	BLER
	TP Gain

	-6
	4.4
	0.32
	1.5

	-5
	4.1
	0.34
	1.3

	-4
	3.6
	0.31
	1.2

	-3
	3.0
	0.32
	1.1

	-2
	2.8
	0.31
	1.1

	-1
	2.7
	0.32
	1.1

	0
	2.7
	0.32
	1.1

	1
	2.5
	0.31
	1.2

	2
	2.4
	0.30
	1.2

	3
	2.2
	0.30
	1.2

	4
	2.2
	0.26
	1.2

	5
	1.9
	0.31
	1.2

	6
	2.0
	0.28
	1.3

	7
	1.8
	0.31
	1.3

	8
	1.9
	0.27
	1.3

	9
	1.7
	0.27
	1.3

	10
	1.8
	0.22
	1.3




Based on the results we recommend choosing 0/1/2 dB for 2RX and -3/-2/-1 for 4RX. The gains at that SINR are high and the SINR value is not very low.
Proposal #2: Use SINR of 0/1/2 dB for 2RX and -3/-2/-1 for 4RX.
The TP gain metric can be set to 2 for 2RX and 2.5 for 4RX.
Proposal #3: Set TP gain (γ) metric as 2 for 2RX and 2.5 for 4RX. 
For BLER (X) in the requirements, we propose to use 2% which is widely used in CQI reporting requirements and also is suitable based on simulation results.
Proposal #4: Define requirements with BLER metric (X) with follow CQI in ICI as 2%
3. Conclusion
In this paper, we present our simulation results and propose test metrics for CQI reporting in ICI. Our observations and proposals are captured below:
Proposal #1: Define the test based on SINR.
Proposal #2: Use SINR of 0/1/2 dB for 2RX and -3/-2/-1 for 4RX.
Proposal #3: Set TP gain (γ) metric as 2 for 2RX and 2.5 for 4RX. 
Proposal #4: Define requirements with BLER metric (X) with follow CQI in ICI as 2%
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