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1. Introduction 
In RAN4#101-e CRS interference mitigation in NR was discussed and way forwards [1] and [2] were agreed. In this contribution we present our views on UE capability signaling for CRS-IM receiver and requirements for CRS-IM with 30KHz SCS.  
2. Discussion
UE Capability Signaling
The agreements in [1] related to UE capability signaling:
· Introduce separate features for scenario 1 and scenario 2 
This capability was discussed only for 15KHz SCS as feasibility of 30KHz SCS is still under discussion. 
The granularity of UE feature is FFS with the following options:
· Option 1: Introduce granularity of per CC, per band, per band combination (per Feature Set per CC)
· Option 2: Introduce granularity of per UE 
· Option 3: Introduce granularity of per UE, but only applicable for the bands that are overlapping with LTE spectrum
· Option 4: Introduce granularity of per band, per band combination (per Feature Set)
If the granularity of UE capability is per UE, UE would be mandated to support CRS-IM in all bands and CCs. We propose to introduce the granularity as per Feature Set per CC. Firstly, UE would need to support this only in bands overlapping with LTE and hence this should be a per band per band combination (feature set) capability. IN CA the UE might not be able to support CRS-IM on all CCs, hence it should be allowed to indicate the capability per CC. Overall the granularity of UE capability for CRS-IM should be per Feature Set, per CC.
Proposal #1: Define UE capability for CRS-IM as a per Feature Set, per CC capability. 

	Features
	Index
	Feature group
	Components
	Need for the gNB to know if the feature is supported
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	X NR CRS-IM 
	X-1
	Advanced receiver for CRS IM in NR for scenario 1
	LLR weighing for CRS interference mitigation from neighbour cell CRS in NR UE in DSS scenario
	Yes
	Per FSPC (per CC per band per BC)
	No
	Applicable only to FR1
	Applicable only for 15KHz SCS
	Optional with capability signalling

	
	X-2
	Advanced receiver for CRS IM in NR for scenario 2
	LLR weighing for CRS interference mitigation from neighbour cell CRS in NR UE in non-DSS deployment
	Yes
	Per FSPC (per CC per band per BC)
	No
	Applicable only to FR1
	Applicable only for 15KHz SCS
	Optional with capability signalling




Requirements with 30KHz
In RAN4#101-bis-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

	CRS ports for interference cells
	Prioritize 4 CRS ports and interested companies can provide results for 2 CRS ports case

	SCS/CBW for target cell
	Option 1: 30kHz/20MHz

	SCS/CBW for interference cells
	Option 1: 15kHz/20MHz

	TDD pattern for target cell 
	7DS2U with S=6D+4G+4U

	DMRS configuration
	Option 1: 1+1
Option 2: 1+0

	Other parameters
	Reuse the parameters from 15kHz Scenario



Based on the simulation assumptions we provide evaluation results for CRS-IM with 30KHz SCS for NR. The DMRS config used was with 1 additional DMRS. 

Table 1: Performance of CRS-IM with 30KHz SCS
	Ant. Conf.
	LTE Cell Loading
	MCS
	Gain with CRS-IM

	4x2
	0%
	4
	1.0

	
	
	13
	1.1

	
	20%
	4
	0.1

	
	
	13
	0.4

	4x4
	0%
	4
	1.1

	
	
	13
	1.4

	
	20%
	4
	0.6

	
	
	13
	0.4



Based on the results we observe that the gain with CRS-IM with 30KHz SCS for NR is ≤ 0.6 dB with 20% loading, with assumption that all parameters a known to the UE and not detected. There would be no measurable gain by introducing requirements with 30KHz SCS in NR.
Observation #1: There is no measurable gain with CRS-IM with 30KHz SCS for NR, with the assumption that all parameters are known to the UE.
When LTE parameters need to be detected by the UE rather than signaled via NWA, we can assume further degradation in performance.  Hence, we propose not to introduce requirements for CRS-IM with 30KHz SCS. 
Proposal #2: Do not introduce requirements for CRS-IM with 30KHz SCS.  
3. Conclusion
In this paper, we provide our views on UE capability signaling for CRS-IM receiver and requirements for CRS-IM with 30KHz SCS. Our observations and proposals are captured below:
Proposal #1: Define UE capability for CRS-IM as a per Feature Set, per CC capability. 
Observation #1: There is no measurable gain with CRS-IM with 30KHz SCS for NR, with the assumption that all parameters are known to the UE.
Proposal #2: Do not introduce requirements for CRS-IM with 30KHz SCS.  
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