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1. Introduction
In RAN4#101-bis-e, WF [1] listed several open issues regarding CRS interference mitigation for 30kHz SCS in scenarios with overlapping spectrum for LTE and NR. In this paper, we provide our views on those issues.
2. CRS-IM for 30kHz SCS
LTE is based on 15kHz SCS and we are considering NR with 30kHz SCS. There are below concerns that need to be addressed before considering CRS-IM for NR 30kHz SCS.
· Different Sampling Rates: Typically, NR BWs for 30kHz SCS will be much larger than LTE BWs. Therefore, UE will have different sampling rate for 30kHz SCS compared to LTE sampling rate. If UE’s NR sampling rate for 30kHz SCS does not match with LTE sampling rate, LTE interference will smudge all the NR REs on symbols colliding with CRS instead of just CRS REs. So, it is not straightforward to apply LLR scaling in this case unless all the LLRs in the whole symbol are scaled, which may not have any significant gains.
· Uneven Interference within a Subcarrier: CRS tones occupy only 15kHz while NR SCS is 30kHz. So, interference only impacts half of the subcarrier. This will result in unreliable interference measurement. Even if UE could rely on Inter-RAT measurements to get relatively accurate interference, scaling the LLRs by that level will not match with the actual interference.
· Different Symbol Duration: For NR 30kHz, symbol duration is half of LTE. This causes each LTE CRS symbol to interfere with 2 symbols of NR. So, UE will have to spend double the resources on measuring the interference compared to 15kHz SCS.
Based on above, we have following observations.
Observation 1: UE will have different sampling rate for 30kHz SCS compared to LTE sampling rate. 
Observation 2: Different sampling rates will cause LTE interference to smudge all the NR REs on symbols colliding with CRS instead of just CRS REs.
Observation 3: Different SCS will cause uneven interference within subcarrier, resulting into complicated or unreliable mitigation.
Observation 4: UE will have to spend double the resources on measuring/detecting the interference compared to 15kHz SCS.
Based on simulation assumptions agreed in [1], we present the simulation results below for 1+0 and 1+1 DMRS cases. For 1+0 case, we assumed that each slot has 6 DL symbols out of which 2 symbols are allocated to PDCCH and Type A PDSCH allocation in other 4 symbols.
Table 1: SNR in dB at 70% of peak throughput comparing LLR weighting with no mitigation
	Case
	No Mitigation
	LLR Weighting
	SNR Gain (dB)

	1+1 DMRS, 4x2
	11.6
	11.39
	0.21

	1+1 DMRS, 4x4
	9.52
	9.36
	0.16

	1+0 DMRS, 4x2
	11.13
	11.17
	-0.04

	1+0 DMRS, 4x4
	10.26
	10.28
	-0.02



Based on above observations and simulation results, we observe and propose the following.
Observation 5: Gain of LLR weighting over no mitigation is only 0.2dB in case of 1+1 DMRS and no gain in case of 1+0 DMRS case.
Proposal 1: Do not consider CRS-IM for 30kHz SCS.
3. Conclusions
This paper provides our views on evaluation of techniques to handle CRS interference in RAN4 for 30kHz SCS. Following has been observed and proposed.
Observation 1: UE will have different sampling rate for 30kHz SCS compared to LTE sampling rate. 
Observation 2: Different sampling rates will cause LTE interference to smudge all the NR REs on symbols colliding with CRS instead of just CRS REs.
Observation 3: Different SCS will cause uneven interference within subcarrier, resulting into complicated or unreliable mitigation.
Observation 4: UE will have to spend double the resources on measuring/detecting the interference compared to 15kHz SCS.
Observation 5: Gain of LLR weighting over no mitigation is only 0.2dB in case of 1+1 DMRS and no gain in case of 1+0 DMRS case.
Proposal 1: Do not consider CRS-IM for 30kHz SCS.
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