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1. Introduction 
In RAN4#100-e CSI reporting requirements with MMSE-IRC for inter-cell interference was discussed and way forward [1] was agreed. In this contribution we present our views on CSI reporting in ICI.  
2. Discussion
CSI Requirements
In RAN4#100-e the agreements and options for CSI requirements were:
Issue 1-1: Whether to define CQI reporting requirements
· Agreement:
· Define CQI reporting requirements for MMSE-IRC receiver for inter-cell interference

Issue 1-2: Whether to define PMI reporting requirements
· Option 1: Yes
· Option 2: Need further discussion
· Option 3: No

In the presence of ICI, we expect to see performance improvement in SINR and CQI estimation when MMSE-IRC is used for PDSCH and CSI processing. We don’t expect to see impact on PMI estimation based on CSI processing using MMSE vs MMSE-IRC assumption. Also, we already agreed on CQI reporting in ICI, we don’t see an added benefit of introducing requirements for PMI reporting in ICI. Hence, we don’t see the necessity to introduce requirements for PMI reporting in ICI. 
Proposal #1: Do not introduce PMI reporting requirements for MMSE-IRC in ICI. 
 
Interference Model
In RAN4#100-e interference model was discussed.
Issue 2-1: CSI-IM on target cell
· Agreement:
· CSI-IM overlaps with PDSCH from interference is the baseline scenario for defining CSI reporting requirement. 
· Other scenarios are FFS.
Issue 2-2: 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.

With CSI-IM overlapping with PDSCH, we evaluate the performance with different interference on NZP CSI-RS with follow CQI and fixed PMI.
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Figure 1: CQI reporting with MMSE-IRC in ICI
We don’t see any performance delta with either option for NZP CSI-RS. Hence , we propose to introduce requirements with  NZP CSI-RS overlapping on target and interference cell.
Proposal #2: Define requirements for CQI reporting with NZP CSI-RS overlapping on target and interference cell.

For CQI reporting in ICI we propose to re-use the same test metric as used in LTE for CQI reporting in ICI. 
1. a)  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 INR and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ g ; 
2. b)  when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified INR, the average BLER for the indicated transport formats shall be greater than or equal to 2%. 
Proposal #3: Re-use the test metric as LTE CQI reporting in ICI. 
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Figure 2: CQI reporting in ICI with different receiver processing
The TP gain in ICI over AWGN is presented in Table 1. 
Table 1: TP Gain in ICI over AWGN
	SINR
	MMSE-IRC
	MMSE for CSI
	MMSE for CSI and PDSCH

	3
	2.80
	1.40
	1.19

	4
	2.72
	1.46
	1.23

	5
	2.66
	1.53
	1.30

	6
	2.61
	1.59
	1.34

	7
	2.53
	1.64
	1.36

	8
	2.50
	1.65
	1.36

	9
	2.40
	1.67
	1.40

	10
	2.36
	1.69
	1.42

	11
	2.27
	1.65
	1.39

	12
	2.26
	1.68
	1.42

	13
	2.15
	1.63
	1.37

	14
	2.19
	1.69
	1.43

	15
	2.13
	1.67
	1.43



Based on the results we observe that the throughput gain with MMSE-IRC is higher than MMSE for CSI processing or MMSE for CSI and PDSCH. We propose to set the requirement such that it cannot be met with MMSE processing. For example, g = 2. 
Proposal #4: Test metric for CQI reporting in ICI is chosen such that it cannot be met with MMSE processing.
3. Conclusion
In this paper, we present our views on CSI reporting in ICI. Our proposals are captured below:
Proposal #1: Do not introduce PMI reporting requirements for MMSE-IRC in ICI. 
Proposal #2: Define requirements for CQI reporting with NZP CSI-RS overlapping on target and interference cell.
Proposal #3: Re-use the test metric as LTE CQI reporting in ICI. 
Proposal #4: Test metric for CQI reporting in ICI is chosen such that it cannot be met with MMSE processing.
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