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1. Introduction 
In RAN4#101-e CRS interference mitigation in NR was discussed and way forward [1] was agreed. The WID for Further enhancement of NR demodulation performance was revised in RAN#94-e [2]. In this contribution we present our views on defining requirements for CRS-IM with 30KHz SCS.  
2. Discussion
In RAN#94-e the WID was updated to evaluate feasibility of supporting 30KHz SCS.
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For CRS interference mitigation 2 scenarios are considered – CRS interference from neighbouring LTE cells in DSS deployment and non-DSS deployment. In DSS deployment the LTE and NR are using 15KHz SCS.  NR with 30KHz SCS with LTE neighbour cell interference would only be in non DSS deployment. 
Observation #1: CRS interference mitigation for NR with 30KHz SCS would only be in non DSS deployment scenario. 
With LTE on 15KHz SCS and NR on 30KHz SCS the only option to mitigate CRS interference is with LLR weighting. CRS-IC would need UE to have dual FFT operation in order to process CRS and NR separately and that would increase UE complexity. Hence, we recommend that only LLR weighting is considered in Rel-17 and in future releases for CRS interference handling in 30KHz SCS.
Observation #2: With 30KHz SCS for NR CRS-IC would lead to additional complexity and processing impact.
Proposal #1: Only consider LLR weighing in Rel-17 and in future releases for CRS interference handling in 30KHz SCS.



In RAN4#101-e the parameters needed by UE for LLR weighting was discussed and captured in [1]:
· The presence of CRS information including: the presence of LTE cell, MBSFN configuration, [CRS muting information] if configured
· CRS location information including LTE carrier frequency, bandwidth, v-shift, CRS port number
· FFS CRS sequence information needed or not which including Cell ID, [slot number within radio frame information]
Presence of CRS: In non-DSS scenario, the UE would need to rely on either network assistance information or inter-RAT measurements to know the presence of LTE cell. If UE is not configured with NWA or LTE MO, then it would not know the presence of LTE cell.
Observation #3: UE would not know the presence of LTE cell is no network assistance or LTE MO is configured to the UE. 
The other parameters for CRS presence – MBSFN configuration and CRS muting information have been discussed in last meeting. The baseline assumption is that in scenario 2 MBSFN and CRS muting are not configured and if configured the NW needs to inform UE about it. 
In addition to the agreements in last meeting for MBSFN configuration and CRS muting, we recommend that the UE is informed about presence of LTE cell by network assistance.
Proposal #2: UE is indicated about presence of LTE cell for CRS-IM by network assistance information. 
CRS Location information
CRS location information including LTE carrier frequency, bandwidth, v-shift, CRS port number in scenario 2 is challenging for the UE to obtain by blind decoding. If LTE MO is configured, the vshift is known from cell ID, and other parameters are to be obtained from MIB by PBCH decoding. PBCH decoding is not always possible in measurement gaps for inter-RAT measurements as the measurement gap is only guaranteed to include LTE PSS/SSS and not LTE PBCH. With LTE inter-RAT measurement, it cannot be guaranteed that all the CRS location information can be obtained.
Observation #4: All CRS location information cannot be obtained by LTE inter-RAT measurement if LTE MO is configured. 
For CRS location information with 30KHz in scenario 2, we recommend that NWA is configured to UE.
Proposal #3: UE is configured with network assistance information for CRS location information of interfering LTE cell. 
The CRS sequence necessity is still FSS and being discussed separately under signalling and necessity of network assistance information. The conclusion on CRS sequence information would also be applicable for CRS-IM with 30KHz SCS.  
Based on the above observations, we think it would be feasible to mitigate CRS interference by LLR weighing in 30KHz SCS if the necessary network assistance is introduced. 
Proposal #4: It is feasible to consider CRS-IM for 30KHz with LLR weighing if the necessary LTE information is provided to UE by network assistance information.  

3. Conclusion
In this paper, we provide our views on defining requirements for CRS-IM with 30KHz SCS. Our observations and proposals are captured below:
Observation #1: CRS interference mitigation for NR with 30KHz SCS would only be in non DSS deployment scenario. 
Observation #2: With 30KHz SCS for NR CRS-IC would lead to additional complexity and processing impact.
Proposal #1: Only consider LLR weighing in Rel-17 and in future releases for CRS interference handling in 30KHz SCS.
Observation #3: UE would not know the presence of LTE cell is no network assistance or LTE MO is configured to the UE. 
Proposal #2: UE is indicated about presence of LTE cell for CRS-IM by network assistance information. 
Observation #4: All CRS location information cannot be obtained by LTE inter-RAT measurement if LTE MO is configured. 
Proposal #3: UE is configured with network assistance information for CRS location information of interfering LTE cell. 
Proposal #4: It is feasible to consider CRS-IM for 30KHz with LLR weighing if the necessary LTE information is provided to UE by network assistance information.  
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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. Evaluate the feasibility of supporting 30 kHz scenario and specify
performance requirements if needed.

o Note: Any cross WG impact shall be concluded before March 2022.
— Network assistant signaling will be further discussed in RAN4

o Note: The RAN2 work on “network assistant signaling part” can be triggered by RAN4 LS if needed
pending on RAN4 discussion.




