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Introduction
In the RAN4 meeting #101-bis-e, WF on CSI requirements [1] was approved. 
In this paper we provide our view on open issues for UE CQI requirements for scenario with inter-cell interference.
Discussion
In the previous meeting the following agreements were reached for interference modelling and CQI test configuration
	· Note: Companies are encouraged to run the simulation for FDD/TDD and 2Rx/4Rx based on the SINR range [-6, 10] dB with SINR step 1 dB in the next meeting.
· Issue 2-2-1: Test setup methodology for signal power
· Option 1: Define test based on SINR
· Option 2: Define test based on SNR
· Issue 2-2-2: SINR and T-put gain for 2 Rx 
· The final value shall be deduced based on the simulation.
· Issue 2-2-3: BLER for 2 Rx
· Option 1: 0.02
· Option 2: 0.01
· Note: Other options are not precluded.
· Issue 2-2-3: SINR and T-put gain for 4 Rx
· The final value shall be deduced based on the simulation.
· Issue 2-2-4: BLER for 4 Rx
· Option 1: 0.02
· Option 2: 0.01
· Note: Other options are not precluded.


Test setup methodology for signal power
One of the open questions, based on the previous meeting discussion, is test setup methodology for signal power. It is under discussion whether to use SNR or SINR based approach. It was agreed to use SNR based approach for PDSCH demodulation requirements. We think that using of SNR based methodology for CSI requirements will also provide the better test description in comparison to SINR based methodology.
At current stage the LTE CSI requirements are defined with the following test metric description:
· the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;
The following test configuration is considered for power related parameters
Table 1. LTE CSI test configuration of power related parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	 SINR (Note 8)
	dB
	-2
	N/A

	
	dB[mW/15kHz]
	-98
	N/A

	DIP (Note 4)
	dB
	N/A
	-0.41


Description of test metric jointly with test configuration looks rather complicated for understanding. Therefore, we suggest to simplify NR test description in comparison to LTE and make it clearer.
In case the NR CSI requirements will be defined with SNR based methodology, we suggest to consider the following test description structure.
Table 2. Example of NR CSI test configuration of power related parameters
	
	
	Test 1
	Test 2

	Parameter
	Unit
	Cell 1
	Cell 1
	Cell 2

	SNR
	dB
	X dB
	Y dB (Note 1)
	N/A

	INR
	dB
	N/A
	N/A
	10.04

	Note 1: SNR is calculated under assumption that SINR for Test 2 is equal to SNR for Test 1


With such test description, definition of test metric will be clearer, and we can explicitly mention that throughput difference is calculated for Test 1 and 2.
Requirements definition
Another open issue is setting of the following values for requirements definition: SINR, T-put gain lower bound and BLER lower bound. Based on our results from the section 3 we suggest to consider the following requirements setup:
· 2 Rx: SINR – 0 or -1 dB, T-put gain lower bound – 2, BLER lower bound – 0.02
· 4 Rx: SINR – -3 or -4 dB, T-put gain lower bound – 2.5, BLER lower bound – 0.02
BLER lower bound 0.02 is used for LTE CQI MMSE-IRC requirements and NR CQI requirements with fading conditions. Therefore, we suggest to reuse such setting which can be passed with correct CQI reporting process.
T-put gain lower bound was selected to ensure that we have certain margin in comparison to our ideal results presented in Section 3 and to avoid the situation that UE with incorrect CQI reporting (i.e. MMSE-MRC based reporting) will pass the test.
Also, similar to existing CQI requirements, we suggest to consider different SNR points for 2 Rx and 4 Rx requirements with SNR difference 3 dB.
Proposal 1:	Consider the following setup for CQI MMSE-IRC requirements in scenario with inter-cell interference:
· SNR based methodology for signal power configuration
· Requirements
· 2 Rx: SINR – 0 or -1 dB, T-put gain lower bound – 2, BLER lower bound – 0.02
· 4 Rx: SINR – -3 or -4 dB, T-put gain lower bound – 2.5, BLER lower bound – 0.02
Proposal 2:	Consider the following NR CSI test configuration for power related parameters as one of the options:
	
	
	Test 1
	Test 2

	Parameter
	Unit
	Cell 1
	Cell 1
	Cell 2

	SNR
	dB
	X dB
	Y dB (Note 1)
	N/A

	INR
	dB
	N/A
	N/A
	10.04

	Note 1: SNR is calculated under assumption that SINR for Test 2 is equal to SNR for Test 1



Simulation results
In this section we provide simulation results for FDD scenario and agreed simulation assumptions.
Figure 1 provides the results with absolute throughput values.
Figure 2 provides the results with the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source.
Figure 3 provides the results with BLER values.
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	[bookmark: _Ref92543814]Figure 1. Throughput simulation results for CQI reporting in scenario with inter-cell interference.
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	[bookmark: _Ref92543836]Figure 2. Throughput gain results for CQI reporting in scenario with inter-cell interference.
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	[bookmark: _Ref92543918]Figure 3. BLER results for CQI reporting in scenario with inter-cell interference.


Conclusion
In this paper we provided view on CQI UE requirements for MMSE-IRC receiver for scenario with inter-cell interference and made the following proposals:
Proposal 1:	Consider the following setup for CQI MMSE-IRC requirements in scenario with inter-cell interference:
· SNR based methodology for signal power configuration
· Requirements
· 2 Rx: SINR – 0 or -1 dB, T-put gain lower bound – 2, BLER lower bound – 0.02
· 4 Rx: SINR – -3 or -4 dB, T-put gain lower bound – 2.5, BLER lower bound – 0.02
Proposal 2:	Consider the following NR CSI test configuration for power related parameters as one of the options:
	
	
	Test 1
	Test 2

	Parameter
	Unit
	Cell 1
	Cell 1
	Cell 2

	SNR
	dB
	X dB
	Y dB (Note 1)
	N/A

	INR
	dB
	N/A
	N/A
	10.04

	Note 1: SNR is calculated under assumption that SINR for Test 2 is equal to SNR for Test 1
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