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1. Introduction
In the RAN4#99-e meeting, we discussed the test parameters for CQI reporting requirements for UEs supporting MMSE-IRC receiver for suppressing inter-cell interference, and the WF was agreed in [1].
In this paper, we give our views on the remaining open issues.
2. Discussion
General Issues
Status in [1]:
Issue 1: Whether to define CQI reporting requirements with inter-cell interference scenario?
· Option 1: Yes
· Option 2: Need further discussion
· Option 3: No
Issue 2: Whether to define PMI reporting requirements with inter-cell interference scenario?
· Option 1: Yes
· Option 2: Need further discussion
· Option 3: No

For CQI requirements, it is clear that under inter cell interference scenarios, UEs with and without MMSE-IRC receiver will have different SINR (CQI) calculation, which will leads to different PDSCH performance in the real networks. As a result, we support to define CQI reporting requirements for inter cell interference scenario for UEs supporting MMSE-IRC receiver.
For PMI reporting, currently it is still not clear to us whether the PMI calculation will be different for UEs with and without MMSE-IRC receiver under ICI scenario. We encourage companies to have more investigation before making decisions.
Proposal 1: Support to define CQI reporting requirements for inter cell interference scenario for UEs supporting MMSE-IRC receiver.
Proposal 2: For PMI reporting requirements for inter cell interference scenario for UEs supporting MMSE-IRC receiver, encourage more investigation on whether the PMI calculation will be different for UEs with and without MMSE-IRC receiver, under ICI scenario.


Interference Model
Status in [1]:
Interference signal with serving cell’s NZP CSI-RS and CSI-IM REs
· CSI-IM on target cell
· Option 1: Overlaps with PDSCH from interference 
· Option 2: Overlaps with NZP CSI-RS from interference 
· NZP CSI-RS on target cell
· Option 1: Overlaps with PDSCH from interference
· Option 2: Overlaps with NZP CSI-RS from interference 
· Option 3: Interference free

Basically in our understanding, the above CSI-IM and NZP CSI-RS configuration options can all ensure that the inter cell interference can be observed by the UE. Our main concern is that, whether the CSI-IM/NZP CSI-RS is overlapped with neighbor cell PDSCH data or NZP CSI-RS, may leads to different interference estimation since NZP CSI-RS is not precoded.
At this early stage, we propose to investigate the performance difference of each of the 6 CSI-IM and NZP CSI-RS configuration combinations above, and make further down selection based on simulation results and also take practical network configuration into account.
In addition, to ensure the interference estimation accuracy, we propose the following CSI-RS configurations: 
1) if we are 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. 
2) if we are using target NZP CSI-RS overlaps with neighbor NZP CSI-RS, same port number for the 2 cells shall be configured.

Observation 1: Whether the CSI-IM/NZP CSI-RS is overlapped with neighbor cell PDSCH data or NZP CSI-RS, may leads to different interference estimation since NZP CSI-RS is not precoded.
Proposal 3: Investigate the performance difference of each of the 6 CSI-IM and NZP CSI-RS configuration combinations above, and make further down selection based on simulation results and also take practical network configuration into account.
Proposal 4: To ensure the interference estimation accuracy, 1) if we are 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. 2) if we are using target NZP CSI-RS overlaps with neighbor NZP CSI-RS, same port number for the 2 cells shall be configured.
3. Conclusions
The following proposals were given for CQI reporting requirements:
Proposal 1: Support to define CQI reporting requirements for inter cell interference scenario for UEs supporting MMSE-IRC receiver.
Proposal 2: For PMI reporting requirements for inter cell interference scenario for UEs supporting MMSE-IRC receiver, encourage more investigation on whether the PMI calculation will be different for UEs with and without MMSE-IRC receiver, under ICI scenario.
Observation 1: Whether the CSI-IM/NZP CSI-RS is overlapped with neighbor cell PDSCH data or NZP CSI-RS, may leads to different interference estimation since NZP CSI-RS is not precoded.
Proposal 3: Investigate the performance difference of each of the 6 CSI-IM and NZP CSI-RS configuration combinations above, and make further down selection based on simulation results and also take practical network configuration into account.
Proposal 4: To ensure the interference estimation accuracy, 1) if we are 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. 2) if we are using target NZP CSI-RS overlaps with neighbor NZP CSI-RS, same port number for the 2 cells shall be configured.

4. References
R4-2108665, WF on CQI reporting requirements for inter-cell interference MMSE-IRC, Ericsson, RAN4 #99-e, May 2021.
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