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1
Introduction
The Rel-12 SI “CRS interference mitigation for homogenous deployments” [1] focuses on the study of CRS interference cancellation/mitigation (CRS-IM) for macro-cell scenarios.  This contribution addresses the link level study of CRS-IM, on the interference modelling in a partial-load network.  While the study of the Rel-11 advanced receiver [3] provides basis for interference modelling, bursty traffic interference modelling is a new issue for CRS-IM.
In this contribution, we present an interference model for link-level study under bursty traffic model (ftp model) based on the analysis of the RU statistics, following the network analysis for system simulation in the companion contribution R4-132183 [4].  Dominant PDSCH interference is modelled as “bursty”: either present with full bandwidth or absent without any PRB allocation, depending on the RU ratio of the network.  The detailed setup of link level simulation is also presented in the contribution.
2
Resource utilization (RU) ratio under bursty traffic
Resource utilization (RU) is defined as the ratio of the number of RB per cell used by traffic to the total number of RB per cell available for traffic, during observation time (see Section A.2.1.3.2 of [2]).  The RU is the ratio of the number of utilized PRB to the total number of PRB.  With full-buffer traffic, almost all PRB are assigned to the traffic, the RU will be 1 or very close to 1.
For a network with a bursty traffic model such as FTP traffic model 1 in [2], the resource utilization depends on the traffic model parameters: the FTP file size and the user arrival rate.  Given a fixed FTP file size and a fixed user arrival rate, the RU is also variable along the time, depending on the resource allocation of eNB scheduler.  In general, RU ratio can be modelled as a random variable given a fixed FTP file size and user arrival rate.  It is observed that the RU distribution can be modelled as a binominal distribution [5].  Given a FTP file size (e.g, 2Mbytes), we can control user arrival rate to achieve a certain average RU ratio (such as 10%, 20%, etc).
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Figure 1   cdf of RU distributions with different arrival rates
One example RU trace with cdf distribution is illustrated in Fig.1, for 3GPP case 1 deployment with SU-MIMO.  The traffic model is the FTP traffic model 1 of [2].  Three arrival rates (0.8, 0.5, 0.3) user/per cell are used to yield different RU distributions.  The RU statistics are captured over all eNBs in the network.

Figure 1 is the RU distribution of a whole network.  If we focus on one cell in the network, the RU statistics will solely depend on the implementation of the eNB scheduler.  In general, an efficient eNB scheduler shall allocate all available PRBs to UEs with traffic.  With bursty traffic model, when there is no traffic in the serving queue at one TTI, the RU of the cell will be 0%.  At another TTI, if the serving queue of the eNB has traffic, the scheduler will utilize all available PRB until the serving queue is exhausted.  Utilizing all PRBs in the cell shall result in 100% RU at this TTI.  With this type of scheduler, the RU ratio of one individual cell will be in either of two states: 0% or 100%.  The traffic of different eNBs could be considered independent.  Therefore, at one TTI, for example, the 20% of network RU shall be interpreted as 20% of cells have traffic while the remaining 80% of cells have no traffic at all.  The bursty traffic for one individual cell contributes the bursty characteristics of RU ratio.
2.1
Interference modeling of dominant PDSCH interference
The RU statistic of individual cells is directly related with the modelling of dominant PDSCH interference under bursty traffic model.  The dominant interference cell will contribute dominant interference, when there is traffic in the cell; or there is no interference at all due to the bursty traffic property.  The dominant PDSCH interference shall be modelled as either interference with full bandwidth or no interference at all.  Therefore, we propose
Proposal 1:
The number of PRBs of dominant PDSCH interferer shall be full bandwidth when the interferer is present.
Define
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as the interference presence probability for a dominant PDSCH interference 
[image: image3.wmf]I
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equals to the average RU of the network.  For example, if network RU ratio is 20%, then 
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determines whether the dominant interferer is present at certain TTI.
Proposal 2:
Dominant PDSCH interferers are either present or absent at TTI level.  The probability of one interferer presence is equal to the network average RU ratio.
3
Setup of link simulation with interference modeling

Figure 2 shows the basic setup for link level simulation with two dominant PDSCH interferers.  System level simulation shall provide values of typical profile (Es/Noc, D1/Noc, D2/Noc).  The two interference presence probabilities 
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, which equal to the average RU ratio, control the ON/OFF switches for the two simulated dominant PDSCH interferers.  The two ON/OFF switches shall be independent.  The resulting dominant PDSCH interference scenario may have two interferers, one interferer, or no interference at all, as discussed in [4].
Proposal 3:
 Different dominant PDSCH interferers shall be independently modelled for the purposes of turning the PDSCH on/off.
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Figure 2    Link level simulation setup with two dominant PDSCH interferers
4
Conclusions

Bursty traffic modeling for link level study is discussed in this contribution.  Based on our discussion, we propose:
Proposal 1:
The number of PRBs of dominant PDSCH interferer shall be full bandwidth when the interferer is present.
Proposal 2:
Dominant PDSCH interferers are either present or absent at TTI level.  The probability of one interferer presence is equal to the network average RU ratio.

Proposal 3:
Different dominant PDSCH interferers shall be independently modelled for the purposes of turning the PDSCH on/off.
The link level study for CRS-IM study shall consider these proposals and evaluate the CRS-IM link level performance based on the interference model for partial load bursty traffic.
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