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Introduction
In the previous RAN4 meeting #99-e, WFs on CQI requirements [1] were approved. Based on this WF, there is still open whether to define CQI and PMI requirements for scenario with inter-cell interference:
	· 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


In this paper we provide our view on introduction of UE CSI requirements for scenario with inter-cell interference.
Discussion
CQI requirements
The main idea to define such requirements is to verify that UE makes IRC demodulation and IRC CSI feedback for scenarios with inter-cell interference. If UE makes IRC demodulation and MRC CSI feedback, then such behaviour may lead to performance degradation. In the previous meeting the following assumptions on interference modelling were agreed
	· Interference Profile
· As the starting point, model one inter-cell interferer with DIP of -0.41dB. Interferer is with static channel and target UE is with fading channel.
· Interference covariance estimation granularity for CQI reporting
· Up to UE implementation
· Companies will further check the results and whether per PRB bundle size or per PRB and per slot can be considered as options for simulation alignment, if the results aren’t aligned among companies.
· 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


In Figure 1 we provide the initial link level results with comparison of different receiver assumptions:
· Option 1: Demodulation MMSE-MRC, CSI MMSE-MRC
· Option 2: Demodulation MMSE-IRC, CSI MMSE-MRC
· Option 3: Demodulation MMSE-IRC, CSI MMSE-IRC
For this analysis we assume that CSI-IM on target cell overlaps with PDSCH from interference and NZP CSI-RS on target cell overlaps with PDSCH from interference/
	2 RX results
	4 Rx results

	
	

	
	

	[bookmark: _Ref78899082]Figure 1. Comparison of MRC and IRC CQI reporting


From this analysis we can observe that the median of reported CQI is higher in case UE applies MMSE-IRC-based CQI reporting in comparison to MMSE-MRC-based CQI reporting for scenario with inter cell interference. Also, from throughput analysis, we can observe that performance for scenario with MMCE-IRC-based CSI reporting and MMSE-IRC-based demodulation processing is higher in comparison to other scenarios. Therefore, we think that it is rather important to verify that UE makes the correct CQI reporting for scenarios with inter-cell interference.
Proposal 1:	Define CQI reporting requirements for MMSE-IRC receiver for scenario with inter-cell interference.
Other questions are NZP CSI-RS and CSI-IM assumptions. As for CSI-IM assumptions, we have two options:
· Option 1: Overlaps with PDSCH from interference
· Option 2: Overlaps with NZP CSI-RS from interference
At current stage we consider 1 Tx case for which we will have one NZP CSI-RS allocated in one REs per PRB per slot. Same time, CSI-IM is resource allocated in four REs per PRB per slot. Therefore, we don’t expect any performance difference in case CSI-IM on target cell overlaps with four PDSCH REs or with one NZP CSI-RS REs and three PDSCH REs. Based on such observation, we suggest to consider one of considered options, for example, Option 1.
As for NZP CSI-RS assumptions, we have the following options:
· Option 1: Overlaps with PDSCH from interference
· Option 2: Overlaps with NZP CSI-RS from interference 
· Option 3: Interference free
In Figure 2 we provide the simulation results with performance comparison of these three options for scenario with MMSE-IRC demodulation processing and MMSE-IRC CSI processing.
	2 RX results
	4 Rx results

	
	

	
	

	[bookmark: _Ref78900940]Figure 2. Comparison of different NZP CSI-RS configurations.


From this analysis we can observe that we have same PDSCH performance and CQI reporting for NZP CSI-RS Option 1 and Option 2. NZP CSI-RS Option 3 leads to higher median CQI in comparison to Options 1 and 2, but the performance impact is rather small. Therefore, to simplify test setup we can consider Option 1.
Proposal 2:	Consider the following NZP CSI-RS and CSI-IM assumptions for CQI requirements:
· CSI-IM on target cell overlaps with PDSCH from interference
· NZP CSI-RS on target cell overlaps with PDSCH from interference
PMI requirements
Based on our understanding, propagation conditions for link between serving cell and UE are the main factor for PMI selection and whether UE assume that interference-plus-noise characteristics are white or colored does not have big impact on PMI selection and final performance. In Figure 3 we provide our initial results for 8 Tx antenna configuration, Rank 1 and MCS 13.
	2 RX results
	4 Rx results

	
	

	[bookmark: _Ref78983737]Figure 3. Comparison of MRC and IRC PMI reporting.


From these results we can observe that there is negligible performance difference for scenarios with MMSE-IRC demodulation processing and different CSI algorithms (MRC and IRC). Based on such results, we suggest not to define PMI requirements for MMSE-IRC receiver for scenario with inter-cell interference.
Proposal 3:	Do not define PMI reporting requirements for MMSE-IRC receiver for scenario with inter-cell interference.
Conclusion
In this paper we provided view on CSI UE requirements for MMSE-IRC receiver for scenario with inter-cell interference and made the following proposals and observations:
Proposal 1:	Define CQI reporting requirements for MMSE-IRC receiver for scenario with inter-cell interference.
Proposal 2:	Consider the following NZP CSI-RS and CSI-IM assumptions for CQI requirements:
· CSI-IM on target cell overlaps with PDSCH from interference
· NZP CSI-RS on target cell overlaps with PDSCH from interference
Proposal 3:	Do not define PQI reporting requirements for MMSE-IRC receiver for scenario with inter-cell interference.
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