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Introduction
In RAN4 meeting #74bis, the way forward on BS MMSE-IRC performance WI and the system simulation assumptions for homogeneous network and heterogeneous network were agreed [1]. There are still 2 options for the interference modelling for the uplink PUSCH receiving and companies are also encouraged to present the UL correlation matrix estimation method per RB per TTI.
In this contribution, we will give our view and consideration on the interference modelling which is different from the DL MMSE-IRC evaluation and the method to calculate the correlation matrix based on UL DMRS.
Interference modelling
[bookmark: _Toc345278446]Generally, MMSE-IRC is introduced to combat the impact of interference in the interference dominant scenario. For instance, in terms of downlink, the UE at the cell edge will receive different DL signals from other sells except of the serving cell. In this scenario, the interference is most likely to be the most effective factor of the performance degradation for the DL receiving. With respect to the uplink, if the UE is located at the edge of one cell while an interfering UE belonging to the neighbour cell of the same eNodeB is also active, it will probably encounter a serious interference if the interfering UE transmits with the same time-frequency resource as the UE at the same time. In these 2 scenarios, MMSE-IRC receiver will exhibit a significant gain over the MMSE receiver because the interference is most likely to be the dominant component compared with the noise.
[bookmark: _Toc345278447]While 3GPP tried to define the interference models/profiles that were developed in order to assess the link level performance of Interference Rejection Combining (IRC) receivers for the downlink, the measure, referred to as the Dominant Interferer Proportion (DIP) ratio, was agreed to in [2] as a key parameter for defining the interference profiles. The DIP was defined as the ratio of the power of a given interfering eNodeBs over the total other cell interference power. System level simulations were conducted to generate results for the statistical measures statistical measures.
In addition, network interference statistics are computed using the following defined measures. Geometry G is defined as [2]
[image: ]

where Îorj is the average received power from the j-th strongest base station (Îor1 implies serving cell), is the thermal noise power over the received bandwidth, and NBS is the total number of base stations considered including the serving cell. 
Finally, as shown in [2], Geometry as 0dB and -2.5dB that are considered to be corresponding to the UEs located at cell are used to evaluate the DIPs. As discussed above, cell edge is most likely to be an interference dominant scenario. However in uplink, there is no concept of Geometry. So we need to find another way to specify the characteristic of the interference dominant scenario for the uplink. By referring to [1], Methodology 2 suggests to identify the SINR value at 5%-tile of UL wideband SINR distribution as the SINR of interest. Then for each simulated sample, if the UL wideband SINR fall within +/- 0.2 dB of 5%-tile UL wideband SINR, the DIP1/2 values are saved for this sample. The 5%-tile of UL wideband SINR distribution is related to the high interference scenario in which MMSE-IRC would work effectively. Thus we would like to propose
Proposal 1: Conditional DIPs based on the SINR value at 5%-tile of UL wideband SINR distribution as the SINR of interest should be adopted by UL MMSE-IRC interference modeling since this corresponds to the interference dominant scenario in which MMSE-IRC could show significant gain over MMSE.
Receiver structure
In this section, we give the system equations for enhanced receiver intended as a baseline receiver for evaluation benefits for interference mitigation for uplink receiving. 
The NRx-dimensional received signal vector r of the k-th subcarrier and the l-th OFDM symbol is assumed to be expressed as a sum of "own signal [image: ], interference signals [image: ] (j>1) and the white noise [image: ];



where [image: ]and  represent the NTx x1 transmitted signal vector and the (NRx x NTx) channel matrix between the j-th UE and the eNodeB containing the contribution from both receiver branches, with [image: ] and [image: ] channel-matrix of size NTx x1 for the i-th receiver antenna, respectively. The recovered NStream x 1 signal vector at the UE, [image: ], is detected by using the (NStream x NRx) receiver weight matrix [image: ] as follows.
[image: ]
[bookmark: _Toc345278441]Baseline receiver: MMSE receiver
For Release 8 baseline receiver, the MMSE receiver can weight matrix is expressed as follow:

[image: ], 

where [image: ]and denote the estimated channel matrix and noise power, respectively. P1 is the transmission power of the serving cell and is equal to[image: ].
[bookmark: _Toc345278443]MMSE IRC receiver
For enhanced receiver, the MMSE-IRC receiver can suppress not only the inter-stream interference but also the inter-cell interference when the degrees of freedom at the receiver are sufficient, i.e., the number of receiver antennas is higher than that of the number of desired data streams, and MMSE IRC receiver weight matrix is expressed as follow:
[image: ]
where [image: ]and [image: ]denote the estimated channel matrix and covariance matrix, respectively.
To obtain the MMSE-IRC receiver weight matrix, the covariance matrix including the sources of inter-cell interference needs to be estimated. Various schemes can be considered for that purpose.
●DM-RS based covariance matrix estimation scheme
The covariance matrix is estimated at DM-RS REs by following equations:[image: ]  , [image: ]

Conclusion
In this contribution, we discuss the methodology of interference modelling for MMSE-IRC receiving for uplink. The proposal is as follows:
Proposal 1: Conditional DIPs based on the SINR value at 5%-tile of UL wideband SINR distribution as the SINR of interest should be adopted by UL MMSE-IRC interference modelling since this corresponds to the interference dominant scenario in which MMSE-IRC could show significant gain over MMSE.
In addition, the baseline receiver of MMSE-IRC together with the method of correlation matrix estimation is also provided.
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