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1. Introduction 
In RAN4#100-e the initial phase for evaluating techniques to cope with CRS interference in NR was concluded and way forward [1] was agreed. In RAN#93-e, it was agreed to introduce requirements for NR PDSCH demodulation for neighbor cell LTE CRS-IM and the revised WID was agreed [2]. 
	· CRS interference handling in scenarios with overlapping spectrum for LTE and NR
Phase I: Evaluate techniques to cope with CRS interference in scenarios with overlapping spectrum for LTE and NR
· Candidate reference receiver to enable neighboring cell CRS-IM
· The performance benefit of neighboring cell LTE CRS-IM over the existing rate matching solutions specified in Rel-15 and Rel-16 shall be evaluated.
· Feasibility of the considered solution regarding NR PDSCH processing timeline need to be checked. 
· Priority will be given to solutions not having RAN1 specification impact.
· Synchronous network scenario is prioritized. As second priority, RAN4 could evaluate the feasibility and usefulness of the asynchronous network scenario and specify if feasible and useful.
· 15 kHz SCS for NR is prioritized. RAN4 should evaluate the feasibility and usefulness of 30 kHz SCS for scenarios with LTE and NR deployed in neighboring BSs/areas and specify if feasible and useful.
Note: The work can be started from May 2021 meeting.
Phase II: Define NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR
· Use LLR weighting as baseline reference receiver.
· Focus on synchronous network scenario.
· 15 kHz SCS for NR is prioritized.
· Other aspects will be further discussed in RAN4 and RAN #94e.
Note: The 30 kHz SCS scenario will be discussed after RAN #94e meeting.




In this contribution we present our views on receiver and simulation parameters for CRS-IM requirements. 
2. Discussion
Receiver assumption
In RAN#93-e LLR weighting was agreed as the baseline receiver for CRS interference mitigation. Based on the performance evaluation of various schemes presented in [3], CRS-IC can achieve better performance over LLR weighting. However, the processing complexity is higher with CRS-IC.
In [1] the UE processing time impact of CRS-IM was discussed:
· UE PDSCH processing timeline is not impacted by LLR weighting. 
· Further discuss the UE PDSCH processing timeline for CRS-IC. FFS whether the discussion can be separated for different PDSCH configurations such as:
· Rank 1, QPSK and 16QAM, 20MHz CBW 
· Higher rank, higher modulation order, 20MHz CBW

The UE processing timeline is derived by RAN1, if we need to understand the impact to UE processing timeline, we should request RAN1 for such evaluation.
Proposal #1: To understand the impact to UE processing timeline due to CRS-IC, we would need to seek input from RAN1. 
Based on the results in [3] for initial evaluation, with LLR weighting the performance enhancement over no baseline is around 2 dB for DSS and 1.5 dB for non-DSS scenario. Given the significant complexity increase with CRS-IC, RAN4 should further discuss the pros and cons of introducing requirements with CRS-IC for CRS interference handling. 
Proposal #2: RAN4 further studies and discusses the pros and cons of introducing requirements with CRS-IC for CRS interference mitigation.

Condition to turn on CRS-IM
In [1] the WF was captured as:
· Companies are encouraged to provide insights on the condition that CRS-IM is turned on, for CRS-IC and LLR weighting respectively.
For demodulation requirements CRS-IC or LLR weighting would always be enabled and don’t quite understand the necessity to define a condition when CRS-IM is turned ON. 
Observation #1: CRS-IM would always be enabled for demodulation test case and don’t see the necessity to define a condition when CRS-IM is turned ON. 

Simulation Parameters for CRS-IM
From the performance evaluation results for CRS-IM in phase1 captured in [3], and the assumption on LTE interference levels, we derive the operating SINR for the reference scenario without CRS-IM or CRS-RM.  

	Scenario
	MIMO
	MCS index
	SNR
	SINR

	Scenario 1
	4Tx 2Rx Low
	QPSK MCS4
	3.3
	-8.5

	
	
	16QAM MCS13
	11.2
	-0.6

	
	4Tx 4Rx Low
	QPSK MCS4
	-0.2
	-12.0

	
	
	16QAM MCS13
	7.4
	-4.3

	Scenario 2
	4Tx 2Rx Low
	QPSK MCS4
	2.0
	-9.7

	
	
	16QAM MCS13
	9.9
	-1.8

	
	4Tx 4Rx Low
	QPSK MCS4
	-1.7
	-13.5

	
	
	16QAM MCS13
	6.1
	-5.6



For the reference scenario with MCS4 the operating SINR is below -6dB. This is for the baseline scenario without CRS interference mitigation. With CRS-IM the operating SINR would be lower and in some cases with MCS 13 might also be very low. 
Observation #2: Operating SINR for reference scheme without CRS-IM lower than -6dB with MCS4. With CRS-IM the SINR would be lower.
For the simulation assumptions for demod requirements we should consider the operating SINR and ensure that the operating SINR is at least > -6dB. Also, we shouldn’t consider MCS4 for demod requirements as the operating SINR is very low. 
Proposal #3: Do not introduce requirements for CRS-IM with MCS 4 as operating SINR would be lower than -6dB. 
Proposal #4: Consider operating SINR > -6dB in selecting simulation parameters for PDSCH demod requirements for CRS-IM. 
3. Conclusion
In this paper, we present our views on receiver and simulation parameters for CRS-IM requirements. Our observations and proposals are captured below:
Proposal #1: To understand the impact to UE processing timeline due to CRS-IC, we would need to seek input from RAN1. 
Proposal #2: RAN4 further studies and discusses the pros and cons of introducing requirements with CRS-IC for CRS interference mitigation.
Observation #1: CRS-IM would always be enabled for demodulation test case and don’t see the necessity to define a condition when CRS-IM is turned ON. 
Observation #2: Operating SINR for reference scheme without CRS-IM lower than -6dB with MCS4. With CRS-IM the SINR would be lower.
Proposal #3: Do not introduce requirements for CRS-IM with MCS 4 as operating SINR would be lower than -6dB. 
Proposal #4: Consider operating SINR > -6dB in selecting simulation parameters for PDSCH demod requirements for CRS-IM. 
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