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1. Introduction
In RAN4#101-e meeting, receiver assumption related issues were discussed and a way forward was agreed in [1]. In RAN#94-e meeting, LLR weighting is defined as baseline reference receiver, the WID was revised in [2]. We copy the objectives in the revised WID as follows:
	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.
· Note: Any cross WG impact shall be concluded before March 2022.
· Network assistant signaling will be further discussed in RAN4
· Note: The RAN2 work on “network assistant signaling part” can be triggered by RAN4 LS if needed pending on RAN4 discussion. 


In this contribution, we further provide our views about LLR weighting receiver assumption. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. Receiver assumption for Scenario 1 and Scenario 2 with NR 15kHz
Implementation details for LLR weighting
Option 1: Adopt CRS power into MMSE-IRC equalization processing
–	Calculate the CRS power per receiving antenna and the power vector is ICRS
–	Update the LLR of CRS REs by adding the diag (ICRS) to interference plus noise covariance in MMSE-IRC processing.
Option 2: Direct scaling of LLR without equalization processing involved
–	Option 2A: 
o	For each v-shift, calculate the average CRS power of all Rx antennas per PRB.
o	Use the above CRS power to scale the LLRs on the interfered REs within this PRB, rather than using it in the MMSE-IRC equalization.
–	Option 2B: (LLR weighting processing flow in section 2.1 of R4-2118004)
Option 3: Leave to UE implementation if no simulation result mis-alignment due to this issue
Option 2 is our understanding about LLR based CRS-IM algorithm. CRS power is used to scale the LLRs after the equalization. Furthermore, if no simulation result mis-alignment between Option 1 and Option 2, we are fine with leave it to UE implementation.
Proposal 1: Using CRS power to directly scale the LLRs without equalization processing involved.
Handling of colliding of the 2nd DM-RS symbol #11 in serving cell with CRS symbol #11 in neighbouring cell for scenario 2 with LLR weighting
Option 1: Not use DMRS REs for Ruu estimation which are overlapping with CRS REs
Option 2: Use all DMRSs for Ruu estimation
Option 3: Leave to UE implementation if no simulation result mis-alignment due to this issue
From our view, this issue is valid for both LLR weighting implementation method, since MMSE-IRC is the baseline receiver. Option 2 is the legacy UE implementation. If no obvious simulation result mis-alignment is observed, we prefer to reuse Option 2. However, if obvious degradation is caused by DMRS based covariance matrix estimation, then we are open to further discuss the details about Option 1. 
Proposal 2: Support using all DMRS for Ruu estimation provided that no obvious simulation result mis-alignment is observed.
2.2. Receiver assumption for Scenario 2 with NR 30kHz
Implementation details for LLR weighting
Compare with Scenario 1 with NR 15kHz SCS, in Scenario 2 with NR 30kHz SCS, the interference model is different. Furthermore, the implementation of LLR receiver may be different. In this paper, we first discuss the necessity and feasibility about identifying the CRS location based on power difference detection.
In time domain, UE can verify the CRS port number based on power comparison per symbol level.
In frequency domain, due to FFT window size in NR 30kHz is half of that in LTE, after FFT processing, the LTE subcarriers and NR subcarriers won’t be orthogonal any more, almost all the NR REs in interfered symbols will be interfered by CRS. It is more direct for UE to do the LLR weighting processing on every RE in the interfered symbol. Therefore, we think there is no need and no gain for identifying the CRS frequency location.
Proposal 3: UE verify the CRS port number and interfered symbols based on power comparison per symbol level.
Observation 1: Almost all the NR REs in interfered symbols will be interfered by LTE CRS.
Proposal 4: There is no need to identify the CRS frequency location in Scenario 2 with NR 30kHz. 
As for interference mitigation, With the information of CRS location in time domain, it is feasible for UE to get the CRS power distribution per RE level in the interfered symbols, and calculate the actual SINR on these interfered REs. Then scaling the LLRs by postprocessing SINR value.
Proposal 5: we 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
It should be mentioned that the colliding of the DM-RS in serving cell with CRS symbol in neighbouring cell also exists in scenario 2 with 30kHz SCS. If CRS ports is 4, then the front loaded DMRS will be totally interfered by CRS. 
Observation 2: If CRS ports is 4, then the front loaded DMRS will be totally interfered by CRS.
3. Conclusion
In this contribution, we discuss the receiver assumption for LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR. The proposals are:
Proposal 1: Using CRS power to directly scale the LLRs without equalization processing involved.
Proposal 2: Support using all DMRS for Ruu estimation provided that no obvious simulation result mis-alignment is observed.
Proposal 3: UE verify the CRS port number and interfered symbols based on power comparison per symbol level.
Proposal 4: There is no need to identify the CRS frequency location in Scenario 2 with NR 30kHz. 
Proposal 5: we 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
Observation 1: Almost all the NR REs in interfered symbols will be interfered by LTE CRS.
Observation 2: If CRS ports is 4, then the front loaded DMRS will be totally interfered by CRS.
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