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1. Introduction 
In RAN4#102-e CRS interference mitigation in NR was discussed and way forwards [1] and [2] were agreed. In this contribution we present our views on open issues and simulation results for CRS-IM requirements. 
2. Discussion
Requirements for 15KHz SCS 
The agreements in [1] related to test setup for 15KHz scenario:
	Test setup for scenario 2
· Define one set of test setup with the new NWA signalling on LTE CBW configured. 
Interference power level
· Only consider INR1 = 10.45 dB and INR2 = 4.6 dB

PDSCH loading level
· Only consider 20% PDSCH loading level

Tx antenna and LTE CRS port number
· For scenario 1, companies to bring simulation results for both 2 CRS and 4 CRS ports, and further decide whether to define requirements for 2 CRS or 4 CRS ports in the next meeting based on the performance gain.
· For scenario 2, only cover 4 CRS ports




In Scenario 2 for 15KHz SCS we have 2 UE capabilities agreed:
· CRS-IM with new NWA on LTE CBW configured
· CRS-IM with only inter-RAT MO configured
We have agreed to define requirements with CRS-IM with new NWA on LTE CBW, but requirements with CRS-IM with only inter-RAT MO is FFS:
· FFS whether to define the other set of test setup with only inter-RAT MO configured:
· FFS whether the same test requirements for CRS-IM can be applied in the two sets of test setup, considering that:
· Whether or not to assume no error in LTE CBW detection: 1) based on PBCH decoding and/or power detection for the two interferers with different power level, or 2) based on PBCH decoding and/or power detection for the first dominant interferer.
· TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, further discuss the time needed for UE to acquire LTE channel bandwidth:
· Option A: N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. One candidate value for N is 4, and other values are not precluded. FFS for the inter-RAT measurement period.
· Other options are not precluded
· Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
The test setup for scenario 2 with inter-RAT MO needs to be discussed. Enabling inter-RAT MO during a test would need separate handling as typically in demodulation requirements inter-RAT MO is not configured.  
Observation #1: Demodulation requirements typically do not have inter-RAT MO configured.
For the test requirement for 2 schemes with NWA signaling and with inter-RAT MO, we don’t think the same requirements can be applicable. Firstly, the max TP would be different between the 2 cases as inter-RAT MO would result in some unavailable subframes for PDSCH transmission. It is not clear how the result of inter-RAT measurement can be modelled in the simulation results provided by companies since the simulations would be run without inter-RAT measurements in the first place. Also, any detection errors would not be accounted for in the simulation results if we introduce requirements with inter-RAT MO. 
Observation #2: Max TP would be different between test cases with and without inter-RAT MO
Observation #3: Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results.
Based on these observations we don’t think the simulation results and requirements can be the same for with NWA signaling and with UE detection of parameters based on inter-RAT measurements.
Observation #4: Test requirements for schemes with NWA signaling and with detection of parameters by inter-RAT measurements cannot be the same. 
For the test setup for scenario 2, we don’t support introducing two sets of requirements and two test setups for with NWA signaling and with inter-RAT measurements. We should only introduce requirements with NWA signaling configured.
Proposal #1: Do not define requirement in scenario 2 with only inter-RAT MO configured. 

Simulation Results
For the simulation assumptions agreed in RAN4 for CRS-IM in [1] we provide simulation results for CRS-IM with 15KHz SCS for Scenario 1 and Scenario 2.
Table 1: Results for CRS-IM in Scenario 1
	Duplex
	MCS
	Ant Config
	SNR @ 70% Max TP

	
	
	
	Alignment
	Impairment

	FDD
	MCS13
	4x2
	8.8
	10.8

	
	
	4x4
	4.8
	6.8

	
	
	2x2
	9.6
	11.6

	
	
	2x4
	4.7
	6.7

	TDD
	MCS13
	4x2
	10.8
	12.8

	
	
	4x4
	6.6
	8.6

	
	
	2x2
	11.2
	13.2

	
	
	2x4
	6.6
	8.6




Table 2: Results for CRS-IM in Scenario 2
	Duplex
	MCS
	Ant Config
	Alignment
	Impairment

	FDD
	13
	4x2
	8.7
	10.7

	
	
	4x4
	4.7
	6.7

	TDD
	13
	4x2
	10.2
	12.2

	
	
	4x4
	6.3
	8.3




Requirements for 30KHz SCS 
In RAN4#102-e the feasibility of CRS-IM with 30KHz SCS for NR was discussed and way forward [2] was agreed. Companies were encouraged to bring evaluation results to evaluate performance of CRS-IM with 30KHz SCS. 
Simulation assumptions
	Parameters
	Value

	TDD pattern for target cell 
	7DS2U with S=6D+4G+4U
Other special slot configurations are not precluded, interested companies can bring results.

	CRS ports for interference cells
	4 CRS ports

	SCS/CBW for target cell
	30kHz/20MHz

	SCS/CBW for interference cells
	15kHz/20MHz

	Center frequency
	Same center frequency among target cell and interference cells 

	Time offset for interference cells
	1.5 us, -0.5 us

	Inteference loading
	10%

	DMRS configuration
	1 + 1

	Other parameters
	Reuse the parameters from 15kHz Scenario



Based on the agreed simulation assumptions, we provide simulation results:
Table 1: Results in Non-DSS Scenario with 30KHz SCS
	Ant. Conf.
	LTE Cell Loading
	MCS
	Disable CRS-IM
	Enable CRS-IM
	Gain with CRS-IM

	4x2
	10%
	13
	9.8
	9.0
	0.6

	4x4
	10%
	13
	6
	5.0
	0.8



Based on the results we observe that the gain with CRS-IM with 30KHz SCS for NR is ≤ 0.8 dB with 10% loading, with assumption that all parameters a known to the UE and not detected. We don’t see measurable performance improvement with CRS-IM enabled in 30KHz SCS. 
Observation #5: We don’t observe measurable gain with CRS-IM for 30KHz SCS.
Based on the above observations we recommend not to introduce CRS_IM requirements for 30KHz SCS. 
Proposal #2: Do not introduce CRS-IM requirements for 30KHz SCS.  

3. Conclusion
In this paper, we provide our simulation results and views on open issues for CRS-IM requirements. Our observations and proposals are captured below:
Observation #1: Demodulation requirements typically do not have inter-RAT MO configured.
Observation #2: Max TP would be different between test cases with and without inter-RAT MO
Observation #3: Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results.
Observation #4: Test requirements for schemes with NWA signaling and with detection of parameters by inter-RAT measurements cannot be the same. 
Proposal #1: Do not define requirement in scenario 2 with only inter-RAT MO configured. 
Observation #5: We don’t observe measurable gain with CRS-IM for 30KHz SCS.
Proposal #2: Do not introduce CRS-IM requirements for 30KHz SCS.  
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