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1   Introduction
In RAN4#80bis meeting, the way forward was approved [1]. The agreements for interference modeling are as follows:

· Interference type:

· Intra-cell inter-user interference
· Further discuss on whether to model inter-cell interference in the link level evaluation
· Intra-cell Interference Model 

· SNR distribution for the multiple co-scheduled UEs within the target cell 
· Option 1: Equal average SNR (short-term variation remains) 

· Option 2: Unequal average SNR (e.g., uniformly distributed within a range of [3] dB, and proponents should report their assumption)

· Other options are not precluded

· Inter-cell Interference Model
· The following are considered as baseline, if inter-cell interference is to be modeled. Other options are not precluded. 
· Reuse DIP based interference statistical measurement for BS IC 

· Reuse the DIP profiles from BS MMSE-IRC WI 

· FFS number of  inter-cell interference 

· Interference level

· Option 1: cover two interference levels
· high interference level which corresponds to the DIP1 values at 85%-tile of the DIP1 distribution
· low interference levels, which corresponds to 15%-tile of the DIP1 distribution 

· For low interference level, if the link performance difference between low interference and AWGN only is negligible, there is no need to model explicit inter-cell interference in the link evaluation. 
· Option 2: other options are not precluded 

· Produce randomly modulated 16QAM symbols in the inter-cell interfering PUSCH. 

· The boundaries of allocated PRBs for targeting user and interference users are always aligned.
In this contribution, we will discuss the interference model for BS IC. According to discussion [2, 3] last meeting, we should separately discuss the inter-cell interference modeling and intra-cell interference modeling.
2   Discussion
2.1   Inter-cell interference
In our view, we can reuse the DIP definition from IRC study for BS IC. The definition of DIP for BS MMSE-IRC is expressed as 
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Maybe some clarification would be needed for BS-IC. Here no power from co-scheduled intra-cell users should be captured in DIP equation.
· Proposal 1: We propose to reuse BS MMSE-IRC DIP definition with some modification for BS IC inter-cell interference modeling.
We propose the following definition for BS IC:
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For BS MMSE-IRC, two methodologies for statistical measurements were captured in TR36.884 for BS MMSE-IRC. Both methodologies provide the similar interference profile. Therein Methodology 1 is not related to target signal power level, i.e., SINR. Since for BS IC, multiple users will be scheduled on the same resources in one cell. From BS aspects, the data from each users should be viewed as target signal. So there would be no clear definition of SINR. In that way, we propose to follow Methodology 1 to derive the inter-cell interference model.
· Proposal 2: We propose to follow Methodology 1 in TR for BS MMSE-IRC to specify the inter-cell interference model for BS IC.
Regarding the number of interference cell to be modeled, we propose to model two interferences for the study. If no significant performance difference was observed between applying one strongest interfering signal and two interfering signals, we could simplify the inter-cell interference.
· Proposal 3: We propose to explicitly model two inter-cell interfering UEs in the study item.
For BS MMSE-IRC, the performances with both synchronous and asynchronous interferences were studied. For simplicity, we propose to focus on synchronous inter-cell interference scenario for the study. And we also propose to reuse the existing parameters from BS MMSE-IRC for BS IC.
· Proposal 4: It is proposed to focus on the scenario with synchronous inter-cell interferences, and reuse the same propagation conditions and antenna configurations of interferers defined for BS MMSE-IRC.
2.2   Intra-cell interference
For MUST the ratio of power between two co-scheduled users are used to describe the power levels, while according to previous agreement the SNR distribution is used, where a difference between co-scheduled users’ SNR is a random variable following uniform distribution. 
There would be some alternative way. Firstly, in our view, we can keep the co-scheduled users always be in the same spatial layer, i.e., keeping the receiving spatial vectors of the co-scheduled users the same during the test. It can serve the test purpose in that BS IC is always needed to separate the co-scheduled users and the performance gap between with and without BS IC could be maximized. And the relative SINR remains the same between co-scheduled users, which is not impacted by the correlation matrices applied.
Following that approach, we can use the long term SINR for intra-cell co-scheduled users. For example, we can define the long term power ratio between two users and define the long term SINR for the strongest user.
That definition would match the real scenario. For example, two UEs are almost in the same direction of BS such that the receiving spatial vectors for both UEs are the same. BS can schedule them on the same resource and conduct BS IC. Because the UE moves slowly, they can be paired for a relative long time. And they can endure the independent fading channel, but their geometries keep the same in the long term.
· Proposal 5: It is proposed to always keep the co-scheduled users in the same spatial layer and use long term SINR and ratio of SNRs between co-scheduled users to model the intra-cell interference.
For the test, one way is to use ULA high correlation matrix for co-scheduled users, and the alternative way is to define other channel matrix or reuse the spatially high correlation matrix, where the direction of main beam is rotated.
For the definition of SINR, only inter-cell interference and thermal noise can be viewed as interferences. During the evaluation the ratio of SINR between co-scheduled users will be kept the same. Regarding the ratio of SINR, we can further evaluate it by link level simulation.
3   Conclusion
In this contribution, we discuss the inter-cell and intra-cell interference modeling. We propose that 
· Proposal 1: We propose to reuse BS MMSE-IRC DIP definition with some modification for BS IC inter-cell interference modeling.
· Proposal 2: We propose to follow Methodology 1 in TR for BS MMSE-IRC to specify the inter-cell interference model for BS IC.
· Proposal 3: We propose to explicitly model two inter-cell interfering UEs in the study item.
· Proposal 4: It is proposed to focus on the scenario with synchronous inter-cell interferences, and reuse the same propagation conditions and antenna configurations of interferers defined for BS MMSE-IRC.
· Proposal 5: It is proposed to always keep the co-scheduled users in the same spatial layer and use long term SINR and ratio of SNRs between co-scheduled users to model the intra-cell interference.
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