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1. Introduction

The new SI on BS interference cancellation (IC) receiver has been approved at RAN #73 [1]. This contribution discusses the interference model for BS IC receiver.
2. Interference model
The target interference scenario and reference receiver are discussed in our companion contribution in [2], and the following proposals are given:
· BS CW-IC receiver is considered as the reference receiver to mitigate uplink intra-cell inter-user interference, and IC iteration may be implemented to further improve the receiver performance.
· To better reflect the interference situation in real network, in addition to the intra-cell inter-user interference, inter-cell interference needs also be considered in the link level evaluation.
· For BS IC receiver, the Rel-13 BS MMSE-IRC receiver can be applied simultaneously for inter-cell interference suppression while IC receiver is used for intra-cell interference cancellation.
· For fair comparison, the baseline receiver implements Rel-13 BS MMSE-IRC for inter-cell interference suppression and MMSE for intra-cell interference handling.
In the following, we would like to discuss the modeling of intra-cell inter-user interference and inter-cell interference.
2.1. Modeling of intra-cell inter-user interference
In the target cell, multiple UEs are co-scheduled on the same resource elements, and thus the modeling of intra-cell inter-user interference needs to be considered.
Let us first discuss the SNR distribution of multiple co-scheduled UEs within the target cell. The UL received SNR ratio is decided by the UL received signal power. As known, the PUSCH Tx power is a function of the coupling loss. Assuming that the fractional power control compensation factor 
[image: image1.wmf]a

 is set as 0.8, if closed-loop power control is not considered and UEs are not power limited, the per PRB received signal power difference is 
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 for two UEs with coupling loss difference of 
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. Therefore, the difference between the UL received signal power of two UEs is observed as relatively small.
In RAN1 study on NR UL multiple access, the SNR distribution of multiple co-scheduled UEs within one cell is discussed, and the following two options are suggested, as seen in Annex A.1.2 of TR 38.802 [3]:
· Option 1: Equal average SNR (short-term variation remains)
· Option 2: Unequal average SNR (the SNR distribution is FFS, e.g., uniformly distributed within a range of 3dB, and proponents should report their assumption)
The two options can be directly reused for BS IC SI. Furthermore, to simplify the simulation setup, option 1 is preferred. With option 1, the same MCS can be configured for different UEs in the cell.
In addition, the fast channels of the multiple UEs are independent, and different channel seeds are used among different UEs in the simulation.
Proposal 1: For the multiple co-scheduled UEs within the target cell, equal average SNR and the same MCS are assumed, and different fast channel seeds are used among different UEs.
Regarding the intra-cell interferer number, it is proposed to model different numbers of co-scheduled UEs for different numbers of Rx antennas. Since 1Tx antenna is suggested to be assumed at the UE [4], as baseline, the number of co-scheduled UEs within the target cell is considered to be identical to the number of Rx antennas.
Proposal 2: As baseline, the number of co-scheduled UEs within the target cell is identical to the number of Rx antennas.
2.2. Modeling of inter-cell interference
Considering the inter-cell interference modelling, the output from BS MMSE-IRC receiver can be reused as much as possible.
Firstly, DIP based interference statistical measurement can be used for BS IC. Note that intra-cell inter-user interference is not included in the DIP definition, and the DIP ratio is the ratio of the power of a given dominant inter-cell interferer over the total power of all inter-cell interferers along with the white noise. For multiple co-scheduled UEs within the target cell, the experienced inter-cell interference as well as DIP ratios are exactly the same.
Proposal 3: Reuse DIP based interference statistical measurement for BS IC, and the DIP ratio is the ratio of the power of a given dominant inter-cell interferer over the total power of all inter-cell interferers along with the white noise.
Secondly, since unconditional DIP1 is used in BS MMSE-IRC WI, the derived DIP profiles are applicable for UEs under any SNR range. Thus the DIP profiles from BS MMSE-IRC WI can be reused for BS IC receiver.
Similarly to BS MMSE-IRC phase-I evaluation, it is suggested to model two explicit inter-cell interferers. BS MMSE-IRC demodulation requirements are specified with both synchronous and asynchronous interference. For BS IC SI, to reduce the simulation effort, consider synchronous interference only.
Proposal 4: The DIP profiles from BS MMSE-IRC WI can be reused for BS IC receiver.
Proposal 5: Model two explicit synchronous inter-cell interferers.
Thirdly, one issue w.r.t. interference level is whether high/medium/low interference level should be modelled. Our view is to select the two extreme cases, i.e., high and low interference levels. Here high and low interference levels respectively correspond to the DIP1 values at 85%-tile and 15%-tile of the DIP1 distribution.
Moreover, for the low interference level, link level simulation can be conducted to compare the performance with low inter-cell interference level and AWGN only. If the performance difference between them is negligible, there is no need to model explicit inter-cell interference in the link evaluation.
Proposal 6: Select high and low interference levels, which respectively correspond to the DIP1 values at 85%-tile and 15%-tile of the DIP1 distribution.
Proposal 7: 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.
Regarding the inter-cell interference modulation, same as that for BS MMSE-IRC WI, it is proposed to use 16QAM modulation in the interfering PUSCH.
Proposal 8: Produce randomly modulated 16QAM symbols in the inter-cell interfering PUSCH.
3. Conclusion
This contribution discussed the interference model for BS IC receiver.
Proposals 1 to 2 were given w.r.t. intra-cell inter-user interference modeling:

Proposal 1: For the multiple co-scheduled UEs within the target cell, equal average SNR and the same MCS are assumed, and different fast channel seeds are used among different UEs.

Proposal 2: As baseline, the number of co-scheduled UEs within the target cell is identical to the number of Rx antennas.
Proposals 3 to 8 were given w.r.t. inter-cell interference modeling:

Proposal 3: Reuse DIP based interference statistical measurement for BS IC, and the DIP ratio is the ratio of the power of a given dominant inter-cell interferer over the total power of all inter-cell interferers along with the white noise.
Proposal 4: The DIP profiles from BS MMSE-IRC WI can be reused for BS IC receiver.
Proposal 5: Model two explicit synchronous inter-cell interferers.
Proposal 6: Select high and low interference levels, which respectively correspond to the DIP1 values at 85%-tile and 15%-tile of the DIP1 distribution.

Proposal 7: 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.
Proposal 8: Produce randomly modulated 16QAM symbols in the inter-cell interfering PUSCH.
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