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1	Introduction
During the last RAN4 #100-e meeting, no agreement has been made for whether to introduce the network assistance signaling for CRS-IM. Following options are left for further discussion:
	Network signalling assistance for CRS-IM
· Candidate options 
· Option 1: Introduce network assistance on neighbour cell LTE configuration
· Option 2: Do not consider network assistant information.
· Further discuss the model with and without NW signalling in phase II (if needed).



And in RAN #93-e meeting, it has been further discussed, but unfortunately, the only conclusion by the EOM is to task RAN4 to further discuss the necessity of network assistance signaling in Phase II.
Therefore, in this contribution, we are going to share our views on whether to have such network assistance signaling for CRS-IM. 
2	Discussion
As we can see from the last RAN4 100-e meeting and RAN #93-e meeting, there are two clearly camp for introducing network assistance signaling or not. But companies did not have it discussed separately for CRS-IC and LLR weighting. 
Based on the following agreements made at the EOM of last RAN #93-e meeting:
	· The WID in RP-212636 was updated to include the following for CRS interference handling during Phase II work:
· 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.
· Other aspects will be further discussed in RAN4 and RAN #94e.
· Note: The 30 kHz SCS scenario will be discussed after RAN #94e meeting.



It is agreed to further discuss the detailed assumption for LLR weighting, as it is the only agreed baseline reference receiver for phase II study. 
Thus, we give our views on whether to have network assistance signaling for LLR weighting. 
2.1 Needed information
As we know, the process for CRS-IC and LLR weighting are the following:
CRS-IC:
· Regenerate CRS symbols and subtract(cancel) from combined symbols
· Need neighboring cell’s CRS information, e.g. CRS ports, cell ID, etc. 
LLR weighting:
· Scale (e.g. x0.5) the combined symbols interfered by CRS
· Need knowledge on CRS, e.g., location and power level
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Figure 2.1-1 CRS-IC processing
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Figure 2.1-2 LLR weighting processing
Based on the above, the needed information for CRS-IC and LLR weighting are different. 
For CRS-IC, it requires full CRS information to regenerate the CRS symbols. Required information can be referred to following IEs:
[image: ]
However for LLR weighting, UE only needs to know the location in the RE grid of the LTE CRS ( and that they are present). Number of CRS ports and other information are not needed since LLR weighting will not regenerate the CRS sequence. 
Observation 1: UE only needs to know the location of CRS symbols for doing LLR weighting
2.2 How to obtain
For LLR weighting, UE only needs to know the location of CRS symbols for doling LLR weighting. Such location information if not provided by the network would need to be obtained by either reading the PBCH. But that is not the only way to know it.
Alternatively, the UE could infer DSS presence from configuration with serving cell RM pattern etc., could use serving cell quality to determine whether it is in a position for which LLR weighting could give gain (see 38.304 5.2.4.9.2) and could use RE level power estimation to identify CRS positions.
For LLR weighting, at least for DSS scenario, UE can obtain the information it needs by the configuration of serving cell CRS-RM. Using that information, the UE can realize that it is in DSS and get the information in need e.g., CRS port, MBSFN configuration, v-shift, etc.  
For NR alone scenario, UE can know the presence of the interference CRS by the existing signaling including inter-RAT MO, 7.5KHz shift. 
Moreover, UE can detect if it is near the cell edge based on serving cell power and detects the presence of neighboring cell CRS based on measuring RE power (assuming that it is configured with serving cell CRS-IM etc. so knows DSS is operating)
Observation 2: For DSS scenario, UE can get the information in need by the CRS RM configuration
Observation 3: For NR alone, UE can know the presence of the interference CRS by the existing signaling including inter-RAT MO, 7.5KHz shift
One limitation for providing network assistance signaling is that in the real environment, the visible cells for UE on the cell edge can be 2,3 or even 6. And the dominant interfering cell changes all the time because of UE mobility. So, it is too risky for UE to directly use the assistant information from gNB by signaling since this information might be wrong (not reflect current cell status because of the quick mobility). 
In this way, it is suggested that the UE keeps doing measurement while it’s moving and detect the information it needs to decide the dominant cells and mitigate CRS symbols.
Observation 4: It is not feasible for network signaling because of UE’s mobility in reality 
Therefore, based on the analysis above, we propose to not consider the network assistance signaling. 
Proposal 1: Not to consider network assistance signaling for CRS interference handling
In addition, we propose to not consider any misdetection as to model the CRS-IM without signaling for phase II defining requirements. As indicated in the previous meeting, the blind detection can be done with certain success rate under the SNR lower than the potential requirement that will be defined for LLR weighing. 
Proposal 2: Not to consider any misdetection in phase II study
3	Summary
In this contribution, we share our views on the necessity of introducing the network assistance signaling for UE to do the CRS-IM. 
In summary, we have the following observations and proposals:
Observation 1: UE only needs to know the location of CRS symbols for doing LLR weighting
Observation 2: For DSS scenario, UE can get the information in need by the CRS RM configuration
Observation 3: For NR alone, UE can know the presence of the interference CRS by the existing signaling including inter-RAT MO, 7.5KHz shift
Observation 4: It is not feasible for network signaling because of UE’s mobility in reality
Proposal 1: Not to consider network assistance signaling for CRS interference handling
Proposal 2: Not to consider any misdetection in phase II study
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