Page 4
Draft prETS 300 ???: Month YYYY
	
	
	



[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #101-bis-e	R4-2201217
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, January 17-25, 2022

Agenda Item:	6.12.2.1.2
Source:	Ericsson
Title:	Remaining issues on CSI reporting requirements for inter-cell interference
Document for:	Discussion
1	Introduction
In last meeting, RAN4 had discussed UE demodulation requirements of MMSE-IRC receiver for suppressing inter-cell interference. The WF for CSI reporting requirements for inter-cell interference MMSE-IRC is agreed in [1]. In this contribution, we will continue to discuss the remaining open issues on CSI reporting requirements with the MMSE-IRC receiver with inter-cell interference scenario.
2 	Simulation configurations
In last meeting, a remaining issue is the configuration for serving cell. 
	Issue 2-3-1: Antenna configuration for serving cell 
· Option 1: 2T2R, 2T4R, ULA Low
· Option 2: 1x2/1x4 ULA Low 


The simulation for different Tx number of serving cell is shown as follow. 
[image: ]
Figure 1． Performance comparison for different Tx number of serving cell (PDSCH Tput)
[bookmark: _Ref85191117]Observation 1: The PDSCH Tput performance is the same for different Tx configuration of serving cell.
Based on our simulation results, there is no big performance difference for different Tx configurations. The mismatch of Tx configuration of serving cell and interference cell is expected in real field. At the same time, 2T2R and 2T4R configurations for serving cell are also used for the existing NR CQI test. Therefore, we propose to define the CQI reporting test case based on 2T2R and 2T4R for serving cell. 
[bookmark: _Ref85191130]Proposal 1: RAN4 to define CQI reporting test case based on 2T2R and 2T4R configurations.
3		Test Metric
One of the most important issues for CQI reporting test is to define the related test metric. In last meeting, the agreements are attached as follow. 
	Issue 2-3-7: Test metric 
· Agreement:
· Re-use the test metric as LTE CQI reporting in ICI
· 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 ≥ γ;
· when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to X%.
Issue 2-3-8: Requirements definition 
· Agreement:
· SINR, γ and X values should be decided based on the simulation results
· Criteria will be further decided in the next meeting based on simulation results
· Test metric for CQI reporting in ICI is chosen such that it cannot be met with MMSE processing (example).



As mentioned in the agreements, the relative throughput ratio  for LTE CQI reporting in ICI will be re-used which is defined as follow.

Based on our simulation results[2], the relative throughput ratio is around 1 for MRC/MRC as expected since there is no gain when only MRC receiver is applied. The gain is achieved by the IRC/IRC from the UE demodulation part which can be seen in our simulation results. In legacy LTE CQI reporting, the relative throughput ratio  is defined as 1.8 in SINR =-2dB to differentiate the different UE implementations. Based on our observations for different simulation results, more relative throughput ratio difference happens in a low SINR. Therefore, we suggest reusing the same side conditions as legacy LTE for SINR=-2dB. Meanwhile, from our simulation, RAN4 to define  equaling 2 will introduce enough gain from IRC demod and CQI receiver compared with MRC receiver.  
[bookmark: _Ref91796857]Proposal 2: RAN4 to define CQI reporting test metric with SINR=-2dB. 
[bookmark: _Ref91796860]Proposal 3: RAN4 to define CQI reporting test metric with =2.
MRC/IRC combination may result in a BLER close to 0 since MRC CSI reporting will give a much pessimistic reporting which causes a much lower CQI and results in a zero BLER. Therefore, it is also necessary to introduce an additional requirement on the minimum BLER to prevent under-reporting. Based on our simulation, it is proposed to define the BLER metric shall be greater than or equal to 2%.
[bookmark: _Ref77845664]Proposal 4: RAN4 to introduce the BLER metric such as BLER > 2% for CQI reporting test.
4	Summary
In this contribution, we further discuss the remaining issues on CSI reporting of MMSE-IRC receiver.
Observation 1: The PDSCH Tput performance is the same for different Tx configuration of serving cell.
Proposal 1: RAN4 to define CQI reporting test case based on 2T2R and 2T4R configurations.
Proposal 2: RAN4 to define CQI reporting test metric with SINR=-2dB.
Proposal 3: RAN4 to define CQI reporting test metric with =2.
Proposal 4: RAN4 to introduce the BLER metric such as BLER > X% for CQI reporting test.
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