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1. Introduction 
In RAN4#102-e and RAN#95-e introducing requirements for PMI to address false PMI reporting were discussed. RAN4 is tasked to discuss impact of false PMI reporting in interference conditions as captured in [1].
	RAN4 is tasked to discuss and conclude on the following topics in Q2 to enable RAN#96 to make necessary decisions.
· Existence and impact of the incorrect PMI reporting
· Usefulness of a demod requirement with no impact to other WGs. 
·           Discuss if it is needed to define a new UE capability, e.g., in relation to a UE reference receiver.
The following point can be discussed in RAN4 if the workload allows. Otherwise, it can be discussed in RAN#96.
· Work scope and the number of RAN4 meetings needed to develop a requirement




 In this contribution we present our views on PMI reporting requirements in ICI.  
2. Discussion
In RAN4#102-e in there was no consensus whether PMI reporting requirement sin ICI should be introduced:
· FFS to define PMI reporting requirement with inter-cell interference in Rel-17 FeMIMO WI
· FFS on where to handle the PMI reporting requirement with inter-cell interference 
· Option 1: Rel-17 TEI
· Option 2: Rel-18 timeframe
· Option 3: Rel-17 FeMIMO WI
The main motivation for introducing PMI reporting requirements in ICI was motivated by false PMI issue observed in OTA testing. First, RAN4 should further evaluate if there is an issue with PMI reporting before deciding to define requirements for PMI reporting for inter-cell scenario.
In [2] one option to further evaluate the existence of false PMI was captured:
Issue 5-1-2: PMI reporting with inter-cell interference evaluation assumption
· Option 1: For further evaluation of PMI reporting in ICI use the following simulation assumptions as baseline
· Antenna config: 8x2 XP High
· Prop. Channel model: TDLA30-5; ensure that channel from target and interference cell are statistically independent and have different beam direction (to ensure PMI are different)
· NZP CSI-RS for interference: 
· Overlapping with serving cell
· Non-overlapping with serving cell
· CSI-IM for interference: non overlapping with CSI-IM for serving cell
· Loading for interference cell: PDSCH transmission is enabled in all slots for interference cell
· Evaluate performance based on TP ratio with and with ICI for (1) overlapping NZP CSI-RS (2) non-overlapping NZP CSI-RS
· Other options are not precluded
Using the simulation parameters above along with the simulation assumptions for 8TX PMI reporting requirements, we evaluate the performance of PMI reporting in ICI with overlapping and non-overlapping NZP CSI-RS. Detailed simulation assumptions are provided in Table 1. 
Table 1: Detailed Simulation Assumptions for PMI reporting in ICI study
	Parameter
	Unit
	Serving cell
	Interferer cell

	Bandwidth
	MHz
	10
	10

	Duplex Mode
	
	FDD
	FDD

	Subcarrier spacing
	kHz
	15
	15

	Propagation channel 
	
	TDLA30-5
	TDLA30-5

	Antenna configuration 
	
	High XP 8 x 2 
(N1,N2) = (4,1)
	High XP 8 x 2 
(N1,N2) = (4,1)

	SINR
	dB
	[-6: 2 :10]
	-

	INR
	dB
	-
	10.04

	Beamforming Model
	
	As specified in Annex B.4.1
	

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 8, (4,6)
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	5
	Overlapping: 5
Non-overlapping: 7

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	Same as serving cell

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic
	Aperiodic

	
	CSI-IM RE pattern
	
	0
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)
	(6,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	Same as serving cell

	ReportConfigType
	
	Aperiodic
	Not configured

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	Not configured

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	

	Csi-ReportingBand
	
	1111111
	Not configured

	CSI-Report periodicity and offset
	slot
	NA
	Not configured

	aperiodicTriggeringOffset
	
	5
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1)
	(4,1)

	
	CodebookSubsetRestriction
	
	0x FFFF
	Not configured

	
	RI Restriction
	
	00000001
	Not configured

	Physical channel for CSI report
	
	PUSCH
	Not configured

	CQI/RI/PMI delay 
	ms
	8
	Not configured

	Maximum number of HARQ transmission
	
	1
	Not configured

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-2
	



We evaluate the performance for 2 modes:
· Follow CQI
· Fixed MCS (MCS 13 64QAM Table)
Performance with Follow CQI
We evaluate the performance by comparing the TP ratio between with interference and without interference with overlapping and non-overlapping NZP CSI-RS in follow CQI mode.
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Figure 1: Performance with PMI reporting in ICI with follow CQI
We observe that the performance is very comparable between overlapping and non-overlapping NZP-CSI-RS with follow CQI.
Observation #1: With follow CQI the performance of overlapping and non-overlapping NZP CSI-RS is very similar in ICI conditions.
Performance with fixed MCS
We evaluate the performance by comparing the TP ratio between with interference and without interference with overlapping and non-overlapping NZP CSI-RS in fixed MCS mode. MCS 13 from 64QAM Table is used.
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Figure 2: Performance with PMI reporting in ICI with fixed MCS
We observe that the performance is very comparable between overlapping and non-overlapping NZP-CSI-RS with fixed MCS as well.
Observation #2: With fixed MCS the performance of overlapping and non-overlapping NZP CSI-RS is very similar in ICI conditions.
Based on the performance above, we see that there is no severe performance impact with overlapping NZP CSI-RS for PMI reporting in ICI conditions. 
Observation #3: No severe performance impact is observed with overlapping NZP CSI-RS for PMI reporting in ICI conditions. 
Hence, we don’t see the necessity to introduce PMI reporting requirements in ICI conditions. 
Proposal #1: Do not introduce PMI reporting in ICI conditions as no False PMI reporting is observed with overlapping NZP CSI-RS. 
3. Conclusion
In this paper, we provide our views on PMI reporting requirements in ICI. Our observations and proposals are captured below:
Observation #1: With follow CQI the performance of overlapping and non-overlapping NZP CSI-RS is very similar in ICI conditions.
Observation #2: With fixed MCS the performance of overlapping and non-overlapping NZP CSI-RS is very similar in ICI conditions.
Observation #3: No severe performance impact is observed with overlapping NZP CSI-RS for PMI reporting in ICI conditions. 
Proposal #1: Do not introduce PMI reporting in ICI conditions as no False PMI reporting is observed with overlapping NZP CSI-RS. 
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