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1. Introduction
In RAN4#101-bits-e meeting, CRS-IM Feasibility for 30kHz SCS Scenario was discussed, and a way forward was agreed [1]. In this contribution we present our views on defining requirements of CRS-IM feasibility for 30kHz SCS Scenario.
2. Discussion
Feasibility of performing CRS-IM in 30 kHz SCS scenario
Discussion in last meeting from [1] is summarized below:
	Feasibility of performing CRS-IM in 30 kHz SCS scenario
· Feasibility of LLR weighting with CRS sequence or CRS-IC
· Not feasible
· Feasibility of LLR weighting without CRS sequence
· The need of NWA signalling is discussed separately, together with Scenario 2 15kHz SCS
· FFS the feasibility in next meeting


According to the conclusion of the last meeting, CRS-IM in 30 kHz SCS is only considered in scenario 2. In our understanding, LLR weighting can work without CRS sequence, UE can use power detection to distinguish the REs which suffered the interference from neighbouring cell. If the power is too high, it means that suffered the interference. On the other hand, for a UE to be able to detect CRS sequence, it require the PCI. LLR weighting with CRS sequence will increase complexity. 
Observation 1: LLR weighting can work without CRS sequence.
Proposal 1: LLR weighting without CRS sequence is feasible.
Implementation of LLR weighting in 30 kHz SCS scenario
Discussion in last meeting from [1] is summarized below:
	· Option 1: Propose a LLR weighting method as follows
· Acquire the CRS time domain location by power detection
· Estimate the interference power distribution per RE level in the interfered symbols
· Calculate the actual SINR on these interfered REs
· Scaling the LLRs by post processing SINR value
· Option 2: UE should do power estimation three times for three types of REs with different interference models with several RBs granularity or the whole bandwidth and perform LLR weighting respectively. 
· In the NR 30kHz+ LTE15kHz deployment, the main interference contributing to kth of NR subcarrier are 2kth, (2k-1)th and (2k+1)th LTE subcarrier. 
· Interference pattern 1: Subcarrier index 0, 3, 6, 9…, 
· Interference pattern 2: Subcarrier index 1, 4, 7, 10,…, 
· Interference pattern 3: Subcarrier index 2, 5, 8, 11…, 
· Option 3: Measure the interference power on all REs within the symbol colliding with CRS REs and make the averaging with 1 PRB granularity. 
· Intel: we will not observe that selected REs are affected by CRS interference due to loss of orthogonality
· Option 4: Up to UE implementation 
· QC: Discuss the single DMRS scenario separately, since the front loaded DMRS will be totally interfered by CRS in 4 CRS port scenario.
· FFS which LLR weighting implementation is feasible
· FFS is it necessary to agree on one implementation as reference receiver based on the performance gain evaluation


Based on our analysis, the REs of the serving cell are interfered by three types of the neighbouring cell which are INR 1, INR 2, INR 1 and INR 2. The difference between these interference are only different interfering level from the UE perspective. So it can scale with the LLR weighting based on these interference level. So    the implementation of LLR weighting in 30 kHz SCS scenario is up to UE implementation.
Proposal 2: Leave it up to UE implementation.
CRS port number information
	· Option 1: UE verify the CRS port number and interfered symbols based on power comparison per symbol level.
· Option 1a: Further analyse the feasibility of blind detection if testable performance will be observed with all parameters known to UE
· Option 2: Need NWA since power detection is unreliable for higher SIR. 
· Option 3: Reuse the GTW agreement
· From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
· 4 CRS ports for scenario 2
· By default, number of CRS ports no need to be informed via signalling with following default assumption from RAN4 performance requirements aspect
· Number of CRS ports information can be included into NWA signalling (optional)
· Other Options are not precluded


In Scenario 2 with NR 30 kHz, the number of CRS ports will have influence on the interfered symbols of NR serving cell. The interfered symbols are symbol #0，#1，#2，#3，#8，#9 in 4 CRS ports scenario and symbol #0，#1，#8，#9 in 2 CRS ports scenario. The number of interfered symbols in 4 CRS ports scenario are different from 2 CRS ports scenario. It can verify the CRS port number by power detcetion. However, if the power of NR REs and interfered REs by LTE CRS have no significant difference. It’s difficult to verify the CRS port number by power detection.
Observation 2: For power detection, it’s only applicable which power has a significant difference.
CRS frequency location information
Discussion in last meeting from [1] is summarized below:
	CRS frequency location information
– Option 1: There is no need to identify the CRS frequency location in Scenario 2 with NR 30 kHz.  
– CMCC: Almost all the NR REs in interfered symbols will be interfered by LTE CRS.
– Option 2: CRS location information should be configured with network assistance information. 
– Option 3: Further analyse the feasibility of blind detection if testable performance will be observed with all parameters known to UE 
– Option 4: Reuse the GTW agreement
– The baseline assumption: No need to introduce NWA signaling for v-shift information 


In our understanding, CRS frequency location information is indicated by UE via v-shift which is used to estimate the REs of serving cell which is interfered by neighbouring cell in 15kHz. However for scenario 2 with NR SCS 30kHz, based on our analysis, all the NR REs in interfered symbols will be interfered by LTE CRS is shown following in Figure 1. In this case, it seems no necessary to introduce CRS frequency location. 
[image: ]
Figure 1.  interference between LTE CRS and NR 30KHz
Proposal 4: There is no need to identify the CRS frequency location in Scenario 2 with NR 30 kHz.
3. Conclusion
In this contribution, we have the following proposals for CRS-IM Feasibility for 30kHz SCS Scenario:
Observation 1: LLR weighting can work without CRS sequence.
Proposal 1: LLR weighting without CRS sequence is feasible.
Proposal 2: Leave it up to UE implementation.
Observation 2: For power detection, it’s only applicable which power has a significant difference.
Proposal 3: There is no need to identify the CRS frequency location in Scenario 2 with NR 30 kHz.
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