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1. Introduction 
In RAN#89e the Work Item for Further enhancement on NR demodulation performance was approved. The WID [1] includes an objective for MMSE-IRC receiver for suppressing inter-cell interference.  In this contribution we present our views on introducing requirements for PDSCH demodulation in the presence of inter-cell interference. 

2. Discussion
In [1] the objective for requirements with intercell interference are:

	· MMSE-IRC receiver for suppressing inter-cell interference
· Type of requirements: 
· Define PDSCH demodulation requirements
· Further decide whether to introduce the corresponding CQI reporting requirements during the WI
· SCS and slot duration
· Scenario 1: Slot-based transmission and aligned SCS among cells (first priority)
· Scenario 2: Non-slot-based transmission and aligned SCS among cells (second priority)
· Further discuss the assumptions for requirements definition
· Note: Requirements for scenario 1 will first be stabilized before commencing scenario 2.
· Reference receiver: 
· MMSE-IRC with DMRS based interference covariance estimation
· Note: use the DRMS for target UE’s PDSCH.
· Target frequency: FR1
· Rx antenna number: 2Rx and 4Rx 
· Interference profile
· Reuse LTE interference profiles as a starting point
· Other interference profiles are not precluded




We present some initial evaluation results for PDSCH demodulation in the presence of inter-cell interference. The simulation parameters are provided in table 1.
Table 1: Simulation parameters for PDSCH demodulation with ICI
	Parameter
	Cell1
	Interferer Cell

	Duplex mode
	FDD

	DIP 
	N/A
	-1.73dB

	Active DL BWP index
	1
	N/A

	CBW/SCS
	10 MHz/ 15 KHz

	RB allocation
	Full bandwidth

	MIMO layer
	Rank 1,2
	Rank 1,2

	Antenna Config and Correlation
	2x2, ULA Low

	Channel
	TDLA30-10

	PDSCH configuration

	Mapping type
	Type A
	Type A

	Starting symbol (S) 
	2
	2

	Length (L)
	12
	12

	PDSCH DMRS configuration
	Type 1
1+1
	Same Type/ Position as Cell1 – On reserved CDM grp of Cell1, 2 CDM Grps without data
Non-overlapping with cell1 (Different Type/ position)

	Precoding Granularity
	Wideband
Randomly generated per slot

	HARQ Parameters

	Number of HARQ Processes
	8
	N/A

	Maximum HARQ transmission
	4
	N/A



We evaluated performance with rank 1,2 transmission on both the serving cell and interferer. Slot based transmission is considered for both the serving and interferer cell. There are no DTXed slots for the interferer. With slot-based transmission, 2 cases for DMRS between serving cell and interferer are considered:
Case1: DMRS of Cell 2 is the same Type/ position as Cell 1, but on different CDM grp compared to serving cell and configured with 2 CDM grps without data. For this case serving cell DMRS is “blind” to interference.
Case2: DMRS of serving cell is different Type/ position compared to serving cell. Serving cell DMRS has interference from either PDSCH or DMRS of interferer. 
Results are presented for QPSK, 16QAM, 64QAM and 256QAM with combinations of Rank 1 and 2 on serving and interferer respectively.
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Figure 1: PDSCH performance in ICI for QPSK
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Figure 2: PDSCH performance in ICI for 16QAM
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Figure 3: PDSCH performance in ICI for 64QAM
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Figure 4: PDSCH performance in ICI for 256QAM
Based on the performance evaluation results, we observe that for the case where interference is blind to serving cell DMRS, MMSE-IRC with DMRS based covariance estimation suffers degradation in performance. 
Observation #1: DMRS based interference covariance estimation suffers degradation when there is no interference on DMRS REs.
For requirements with DMRS based interference covariance estimation, we propose to limit the scenarios to where interference can be rejected with DMRS based covariance estimation. 
Proposal #1: For requirements with DMRS based interference covariance estimation, limit scenarios to cases where interference can be rejected with DMRS based covariance estimation.
Higher order modulation like 64QAM and 256QAM are more suitable for noise limited scenarios and hence propose to only consider introducing requirements for QPSK and 16QAM with ICI. 
Proposal #2: Introduce requirements with ICI for QPSK and 16QAM.
RAN4 should further discuss the interference model used especially for the % DTX slots, distribution of rank and MCS for PDSCH of interference. 
Proposal #3: Further discuss interference model for NR. 
3. Conclusion
In this paper, we provide our views on requirements for PDSCH demodulation in the presence of inter-cell interference. Our observations and proposals are captured below:
Observation #1: DMRS based interference covariance estimation suffers degradation when there is no interference on DMRS REs.
Proposal #1: For requirements with DMRS based interference covariance estimation, limit scenarios to cases where interference can be rejected with DMRS based covariance estimation.
Proposal #2: Introduce requirements with ICI for QPSK and 16QAM.
Proposal #3: Further discuss interference model for NR. 

Reference
[1]. RP-210920, “WID on Further Enhancement on NR Demodulation Performance”, China Telecom.  
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