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1. Introduction
The new WI on performance requirements of MMSE-IRC receiver for LTE BS was approved in RAN #67 meeting [1]. It is proposed to specify new demodulation performance requirements of MMSE-IRC receiver for LTE BS. According to the WID, the following phase I objective should be fulfilled:
· Identify target deployment scenarios and agree on relevant network parameters. Both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered.

· Conduct system-level simulation to determine the inter-cell interference modelling methodology and other side conditions needed for link-level simulation, and link-level simulation to evaluate gain of MMSE-IRC over baseline receiver (MMSE receiver)
In this contribution, we provide some considerations on interference modelling methodology for link-level simulation.
2. Discussion
2.1 Interference Profile 

· DIP
The dominant interferer proportion (DIP) was used in HSDPA and enhanced performance requirement for LTE UE investigation to define the interference profiles. The DIP is defined as the ratio of the power of a given interfering cell to the total inter-cell interference power.
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 is the average received power from the i-th strongest interfering cell involved in the requirement scenario (
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 is assumed to be the power spectral density associated with the serving cell) and 
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 is the thermal noise power over the received bandwidth and 
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 is the total number of cells involved in a given requirement scenario.
In the investigations of Rel-11 UE enhanced receiver performance requirement, DIP values were determined according to the target geometries based on static system-level simulation under the agreed simulation assumptions. Since these simulation assumptions included only full buffer as the traffic model, DIP values can well present the power condition of dominant interferences according to the definition of DIP above. 
In the past, the RAN4 WG used the following three methods based on the DIP statistics to define interference profiles for link-level studies [2]. 
· Interference profile based on median values

· Option 1: The median DIP values that are to be used for all geometries considered
· Option 2: The median DIP values conditioned on various geometry values
· Interference profiles based on weighted average throughput gain

· Option 3: The DIP profile that are defined based on the weighted average throughput gain method for various geometry values
Among these types of interference profiles, the “weighted average throughput gain” profiles derivation method was accepted in HSDPA and enhanced performance requirement for LTE UE for link level simulation purpose. Since median DIP values might give a pessimistic assessment of the potential gain that an MMSE-IRC receiver capability might provide and option 3 could obtain a characteristic DIP profile. 

· FeICIC Ik/Noc
In the FeICIC investigation, the Ik/Noc methodology was used. In this interferer modelling, the serving and interfering signal strengths using Ik/Noc, where Ik is defined as the power of the k-th strongest dominant interferer and Noc is defined as the total received power from all the non-dominant interferers excluding the dominant interferers along with the thermal noise. So Noc can be calculated as
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Where interferer loading is a fraction 0 < α < 1 of the time-bandwidth resources for partial loading scenarios, N0 is the thermal noise power over the received bandwidth.
Compared with the DIP modelling, we can obviously observe that the Ik/Noc modelling is the more flexible methodology when it comes to modelling partial loading scenarios. This is because DIP methodology under partial loading seems to be difficult due to drastic change of interference statistics in the time domain. In the other words, DIP values are drastically changed according to the traffic load. On the other hand, for Ik/Noc modelling, in order to derive the values of Ik/Noc, we should decide the number of dominant interferers first which need system-level simulation and analysis. 
Proposal 1: If only full buffer traffic model is considered in performance evaluation, we propose to use DIP methodology for characterization of inter-cell interference signal power profiles, and the “weighted average throughput gain” approach to derive the interference power profiles for link-level studies from the DIP system-level statistics. 
2.2 Interference link parameters
· Number of interferers

The comprehensive system-level DIP analysis should be provided for a relatively large number of interferers (e.g. eight dominant interferers). However, for link-level studies the choice of the number of explicitly modeled interfering signals (i.e. non-AWGN) should be based on a reasonable trade-off between the simulation complexity and throughput gain. And for different transmit and receive antennas, the total number of explicitly modeled interference signals in link-level studies may be different, for example, for 2Rx, the number of interferers can be rejected is 1, but for 4Rx, the number of interferers can be more than 1, so we also should consider the number of transmit and receive antennas in determining the number of interferers.
Proposal 2:
For link-level analysis, the choice of the number of explicitly modeled interferers should be based on a reasonable trade-off between the simulation complexity and throughput gain, and the number of transmit and receive antennas also should be considered. 
· UE antenna and rank distribution
Useful and interference signals rank distribution is an important factor which has substantial impact on the gain of receiver schemes. For the useful signal, it is reasonable to separately consider scenarios with rank 1 and rank 2 transmissions. The rank 2 is likely to be the case for the cell-center UEs or when small cells are considered. Of course, we should priority study on the rank 1 case. 
For the interference signal, the rank statistics should be based on the full system-level evaluations statistics. Based on the number of UE antennas, we should consider the following two cases for the rank of the interferers:
· 1Tx: full rank 1 transmission 
· 2Tx: Mix of rank 1 and rank 2 interference transmissions, the statistics of probabilities for rank 1 and rank 2 transmissions are extracted from system level simulation. 

· MCS and PMI
For the PMI of interference cell, random beamforming approach may be applied, the granularity of the beamforming variation in time is one subframe and the granularity in frequency is FFS.
Since the MCS of the interferers has no impact on the performance, both random and fixed can be used.
Proposal 3: For the link-level transmission parameters, we have the following initial consideration:
· For the transmit antenna and rank distribution, we should consider the following two cases:

· 1Tx: full rank 1 transmission 
· 2Tx: Mix of rank 1 and rank 2 interference transmissions, the statistics of probabilities for rank 1 and rank 2 transmissions are extracted from system level simulation. 

· For the PMI of interference cell, random beamforming approach may be applied, the granularity of the beamforming variation in time is one subframe and the granularity in frequency is FFS.
· Since the MCS of the interferers has no impact on the performance, both random and fixed can be used.
3. Conclusion
In this contribution, we discuss the interference modelling methodology for the MMSE-IRC receiver for LTE BS, and the interference parameters are discussed, which could be adopted as the assumption for link-level simulation. 
Proposal 1: If only full buffer traffic model is considered in performance evaluation, we propose to use DIP methodology for characterization of inter-cell interference signal power profiles, and the “weighted average throughput gain” approach to derive the interference power profiles for link-level studies from the DIP system-level statistics. 
Proposal 2: For link-level analysis, the choice of the number of explicitly modeled interferers should be based on a reasonable trade-off between the simulation complexity and throughput gain, and the number of transmit and receive antennas also should be considered.
Proposal 3: For the link-level transmission parameters, we have the following initial consideration:

· For the transmit antenna and rank distribution, we should consider the following two cases:

· 1Tx: full rank 1 transmission 
· 2Tx: Mix of rank 1 and rank 2 interference transmissions, the statistics of probabilities for rank 1 and rank 2 transmissions are extracted from system level simulation. 

· For the PMI of interference cell, random beamforming approach may be applied, the granularity of the beamforming variation in time is one subframe and the granularity in frequency is FFS.
· For the MCS of the interferers, both random and fixed can be used.
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