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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	Interference Model
In last meeting, it was agreed to define the test case for CQI reporting for MMSE-IRC receiver for inter-cell interference. One of the remaining issues is the overlapping configuration for NZP CSI-RS.
	NZP CSI-RS on target cell 
· Option 1: Overlaps with PDSCH from interference
· Option 2: Overlaps with NZP CSI-RS from interference
· Option 3: Make further down selection based on simulation results and also take practical network configuration into account.
· if using target NZP CSI-RS overlaps with neighbor NZP CSI-RS, same port number for the 2 cells shall be configured.


We provide the simulation results with performance comparison of these three options for scenario with MMSE-IRC demodulation processing and MMSE-IRC CSI reporting processing. As per our simulation, it could be found that same PDSCH throughput performance (with follow CQI) and CQI reporting for all the possible combinations. However, the PDSCH BLER for NZP CSI-RS colliding with ZP CSI-RS is higher compared with other options due to overestimate the CQI.
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Figure 1． Performance comparison for different NZP CSI-RS overlapping scenarios (PDSCH Tput)
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Figure 1． Performance comparison for different NZP CSI-RS overlapping scenarios (BLER)
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Figure 1．Performance comparison for different NZP CSI-RS overlapping scenarios (Median CQI)
[bookmark: _Ref85191117]Observation 1: The PDSCH Tput performance is the same for possible NZP CSI-RS overlapping scenarios.
From our understanding, the intention of NZP CSI-RS is to derive the channel measurement for CSI computation. As we mentioned before, the NZP CSI-RS on neighboring cell colliding with the NZP CSI-RS on serving cell is a typical deployment in commercial networks. Some companies argue that NZP CSI-RS should collide with PDSCH from neighbor cell to reflect the real interference. However, it means the NZP CSI-RS from serving cell will also interfere the PDSCH of neighbor cell. UE should estimate the signal power and report the suitable CQI by NZP CSI-RS regardless of NZP CSI-RS can overlap with interference cell PDSCH.  
[bookmark: _Ref77953163]Observation 2: NZP CSI-RS overlapping had already deployed in real field.
[bookmark: _Ref85191130]Proposal 1: RAN4 should consider the real deployment and use the following CSI-RS configuration:
· Target cell NZP CSI-RS colliding with interf. cell NZP CSI-RS
Another remaining issue is CSI-IM overlapping. The intention of CSI-IM is to detect the interference for interf. cells. Naturally, CSI-IM on serving cell overlaps with PDSCH of interf. cell is an ideal configuration. However, in real field, due to no good coordination between each cell, it’s hardly to guarantee CSI-IM on serving cell to always overlap with PDSCH of interf. cells. For example, the CSI-IM on serving cell may collide with other CSI-IMs from a remote strong interference cell which cannot be avoided by cell plan. 
	CSI-IM on target cell
· CSI-IM overlaps with PDSCH from interference is the baseline scenario for defining CSI reporting requirement. 
· Other scenarios are FFS.
· Option 1: Only consider overlapping with PDSCH from interference
· Option 2: Further include overlapping with NZP CSI-RS from interference
· Option 3: Further include overlapping with Interf. cell CSI-IM
· Option 4: Make further down selection based on simulation results and also take practical network configuration into account.
· If using target CSI-IM overlaps with neighbor NZP CSI-RS, target CSI-IM port number (X) shall be equal to neighbor cell NZP CSI-RS port number


In last meeting, some companies have concerns on serving cell’s CSI-RS cannot observe the actual interference on PDSCH with precoding. In RAN4 requirements, it is important to ensure a proper CQI index to be reporting which corresponding to BLER=10% even with inter-cell interference environment, according to RAN1 specification. As per our simulation below, it could be observed the same PDSCH performance and CQI reporting for option 1 and option 3. Thus, we propose to evaluate the following combinations of CSI-IM on serving cell overlapping with CSI-IM/PDSCH on interf. cells’ scenarios.
[image: ]
Figure 1．Performance comparison for different CSI-IM overlapping scenarios (PDSCH Tput)
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Figure 1．Performance comparison for different CSI-IM overlapping scenarios (Median CQI)
[bookmark: _Ref77845661]Proposal 2: RAN4 should consider the following serving cell CSI-IM configurations:
· Scenario 1: serving cell CSI-IM colliding with Interf. cell CSI-IM
· Scenario 2: serving cell CSI-IM colliding with Interf. cell PDSCH
3	PMI reporting test
In last meeting, there is another important open issue whether to define PMI reporting test case. Some companies believe there is not too much gain between IRC and MRC in PMI test case. However, from our perspective, another important view is to verify PMI reporting performance in multiple cells scenario. UE may report the inaccurate PMI because serving cell’s CSI-RS is interfered by inter-cells in real field, especially, when UE is in the cell edge and have a strong interference from neighbor cell. We should also point out RAN1#106bis-e discussed the same issue called ‘false-PMI’ in Rel-17 FeMIMO. In LTE IRC, several test cases for follow PMI are also defined. Thus, it’s important for RAN4 to further define test cases for PMI reporting.
[bookmark: _Ref85622992]Observation 3: RAN1 is discussing ‘false-PMI’ issue for multiple cells in Rel-17 FeMIMO.
[bookmark: _Ref71536228][bookmark: _Ref85191136]Proposal 3: RAN4 to define the PMI reporting tests for MMSE-IRC inter-cells’ requirement or change some PDSCH demodulation test case with follow PMI.
4	Simulation configurations
In last meeting, it was agreed to reuse serving cell configuration in TS 38-101-4, and the interference cell can be
· 1 TX with static channel
· INR configuration: 10.04 dB (DIP -0.41dB)
[bookmark: _Ref77845664]Proposal 4: RAN4 to confirm the following interference configuration as the baseline for CQI reporting test.
· 1 TX with static channel
· INR configuration: 10.04 dB (DIP -0.41dB)
5	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 possible NZP CSI-RS overlapping scenarios.
Observation 2: NZP CSI-RS overlapping had already deployed in real field.
Observation 3: RAN1 is discussing ‘false-PMI’ issue for multiple cells in Rel-17 FeMIMO.
Proposal 1: RAN4 should consider the real deployment and use the following CSI-RS configuration:
· Target cell NZP CSI-RS colliding with interf. cell NZP CSI-RS
Proposal 2: RAN4 should consider the following serving cell CSI-IM configurations:
· Scenario 1: serving cell CSI-IM colliding with Interf. cell CSI-IM
· Scenario 2: serving cell CSI-IM colliding with Interf. cell PDSCH
Proposal 3: RAN4 to define the PMI reporting tests for MMSE-IRC inter-cells’ requirement or change some PDSCH demodulation test case with follow PMI.
Proposal 4: RAN4 to confirm the following interference configuration as the baseline for CQI reporting test.
· 1 TX with static channel
· INR configuration: 10.04 dB (DIP -0.41dB)
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