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1
Introduction
In RAN1 #87 meeting, there is one agreement on interference measurement [1]:
· Interference measurement under different interference hypothesis should be supported in NR
· Definition of interference hypothesis and mechanism of interference measurement is FFS
Interference measurement is quite important to enable effective scheduling and link adaptation, hence, in this contribution, we presented our views on interference hypothesis and measurement methods.  
2
Interference measurement and hypothesis configuration   
For interference measurement, there are some related components: 1) using which measurement resource to estimate interference; 2) measure which interfering source; 3) how to leverage UE processing for interference signal. For measurement resource, there could be utilizing different reference signal, even including zero power interference measurement source. For interfering source selection and UE processing way, it is more related to interfering source and UE processing way. In the interfering source determination, network coordination is more important to facilitate the interference measurement and CQI reporting. So in the interference hypothesis configuration, network coordination is more important issue. For the UE processing way, due to possible impact to interference measurement result, e.g by average or by suppression it is necessary to consider the UE processing way in the configuration of interference hypothesis.  
Proposal 1: Interference hypothesis is determined by interference source selection, network coordination and UE receiver processing. 
In LTE R10, interference measurement is based on interference measurement resource (IMR), where network can configure zero-power CSI-RS resource to get one clean interference signal detection. Meanwhile, different interference hypothesis is related to different CSI process, which is possibly mapping to different IMR. Then for 5G NR, this feature should be inherited, this is to say, different interference hypothesis will be corresponding to different IMR. For each IMR, there is one specific interference source or interference source cluster to be associated. According to this assumption, for each interference hypothesis, it should be associated with one interference source or interference source cluster. For the interference source selection, for intra-cell, it could be related to inter-beam/inter-TRP or inter-user interference, for multiple cell, it could be related to one or multiple neighbouring cell interference sources. Hence, it is nature to allow network to configure effective interference source(s) for one specific interference hypothesis.
Proposal 2: In one interference hypothesis, UE can be configured to measure indicated interference source(s) from intra-cell or inter-cell. 
For the IMR configuration, normally UE can be configured with multiple IMRs to detect different interference sources. In order to get more interference characteristics, one method is to let UE do interference subtraction or interference accumulation. However, it should be noted that the interference information can’t be simply subtracting or summing due to signal correlation and UE processing. In this sense, UE interference measurement should be following network indication and not expecting to do complicate computation or emulation by UE autonomous decision. Therefore, for multiple IMRs combination processing, we need to carefully check if it is really useful and effective.     
Proposal 3: In one interference hypothesis, UE is not expecting to implement interference combination or emulation based on multiple interference measurement resources by UE autonomous decision unless the operation is justified to be valid.  
When UE is configured to do interference measurement, the interference signal detection could be per TTI basis, or per one time window. For per TTI basis interference measurement, the interference power is variable, suffered from the load change. For time window average, the interference power is more stable, which can get one bigger picture to interference status. Though instant interference is more approaching real load status, due to OLLA impact, fast interference tracking may not be useful in some times. It should be allowing network to configure if per TTI interference measurement or per time duration average.   
From LTE NAICS study, UE interference suppression capability has gotten much attention. Similarly, in interference measurement, if one UE is owing the interference suppression capability, actual interference impact will become small. Hence, configuring one interference hypothesis, it should allow UE to supress the interference with certain way. In other words, interference hypothesis configuration can be linked to UE receiver processing way.    
Proposal 4: In one interference hypothesis, UE can be configured to measure interference strength with certain pre-processing way, e.g by average or by certain interference suppression approach.  
3
Interference measurement and reporting  
In legacy LTE interference measurement, obtained interference power is used for CQI calculation. In NR, it should consider interference power itself reporting. CQI reporting reflects one link characteristic, involving the transmission scheme and interference status both, even relevant receiver algorithm, but interference power reporting, it will reflect clean and sole interference status, then it can provide one direct indication to network coordination. For example, dominated neighboring cell interference will have significant impact to CQI degradation, so dominated interference power indication could be useful to network coordination, like as scheduling coordination and rank coordination. In this sense, in addition to conventional CQI reporting, UE should be enabled to report dominated interference power and cell ID to facilitate network coordination.      
For CQI reporting, it should at least cover reference signal indication, interference hypothesis and transmission scheme assumption. In this context, if these three components can be configured independently, CQI measurement should be based on one pair of reference signal indication, interference hypothesis and transmission scheme assumption. Otherwise, it can’t reflect the real link quality. Compared to CSI processing configuration, this new CQI framework is more flexible but more complex. In order to get one effective management, CQI measurement and reporting should be associated with one integrated pair of reference signal indication, interference hypothesis and transmission scheme assumption, though each component itself has sufficient freedom. 
Proposal 5: For interference hypothesis configuration, UE can be enabled to report interference information in additional to CQI report. 
Proposal 6: For CQI reporting, at least three components including reference signal measurement configuration, interference hypothesis configuration and transmission scheme assumption, should be paired for each specific CQI measurement. 
4
Conclusion
In this contribution, we discuss the interference measurement and related hypothesis configuration.  
Proposal 1: Interference hypothesis is determined by interference source selection, network coordination and UE receiver processing.   
Proposal 2: In one interference hypothesis, UE can be configured to measure indicated interference source(s) from intra-cell or inter-cell.  
Proposal 3: In one interference hypothesis, UE is not expecting to implement interference combination or emulation based on multiple interference measurement resources unless the operation is justified to be valid.  
Proposal 4: In one interference hypothesis, UE can be configured to measure interference strength with certain pre-processing way, e.g by average or by certain interference suppression approach.  
Proposal 5: For each interference hypothesis configuration, UE can be enabled to report interference information in additional to CQI report. 
Proposal 6: For CQI reporting, at least three components including reference signal measurement configuration, interference hypothesis configuration and transmission scheme assumption, should be paired for each specific CQI measurement.  
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