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1 Introduction

In RAN meeting #59, a new SI [1] “Study on network assisted interference cancellation and suppression for LTE” was approved, and the research focus on developing advanced receiver in UE side with or without network-assistant to cancel or suppress co-channel interference. This SI is worked together by RAN1&4 and the works in RAN4 are:
(RAN4) Identify reference IS/IC receivers with and without network assistance, and evaluate their performance/complexity trade-off and implementation feasibility  

· Analyze complexity and feasibility of basic receiver structures 

· Receiver structures based on linear MMSE IRC, successive interference cancellation, and maximal likelihood detection are considered as a starting point for reference IS/IC receivers

· Work can be conducted in parallel to step-1

· Based on the RAN1 scenarios agree on co-channel inter- and intra-cell interference models for link-level simulation 

· Evaluate the link-level gain over baseline Rel-11 linear MMSE-IRC receivers and Rel-11 non-linear receivers required for FeICIC

· Indicate (to RAN1) assumptions on the network assistance information for the evaluated receivers under possible network coordination 
In this contribution, we will discuss the methodology how to determine interference models.
2 Discussion
From interference points of view, we will analyze two different interference conditions separately:

· Inter-cell interference. 

· Intra-cell interference. 

As without agreed assumptions from RAN1, we take a typical scenario (3GPP case1, homogeneous network) for example to show the methodology how to get the interference level. 
2.1 Inter-cell interference conditions
Generally, we propose to reuse the DIP scheme to determine the interference conditions for inter-cell scenarios, which had been used in Rel-11 MMSE-IRC research. 
In Rel-11 MMSE-IRC SI, only the cell edge conditions are taken into consideration, e.g. the UE with 0dB and -2.5dB geometry. But in Rel-12 NAICIS SI, potential advanced receivers may achieve different throughput gains of either cell edge or cell average, so the interference condition of cell medium and centre might not be excluded. The system simulation results are provided in Appendix to show the CDF of UE geometry for cell edge, medium and centre respectively.
So, we propose that:

· Proposal 1: Reuse the DIP scheme to determine interference level from system simulation for inter cell interference modelling
2.2 Intra-cell interference conditions
Different from the modelling of inter-cell interference in link level simulation, there are some difficulties on modelling of paired-UE interference in link level simulation, because that
· In realistic network, the intra-cell interference of paired-UE is variable with different configuration. Because the interference level depends on lots of factors, such as CSI measurement and feedback, the scheduler algorithm of MU-MIMO, the polarization type and quantity of antennas, channel mode, traffic model and so on. Different algorithms and parameters will lead to different performance gain of MU-MIMO over SU-MIMO and different interference level of paired-UE. 

· The paring algorithm in the scheduler has an big impact on the modelling of intra-cell interference EI,paired-UE/Noc. Intra-cell interference EI,paired-UE/Noc between spatially separated UEs may be partially suppressed by employing proper PMI at the transmitter, resulting in near orthogonal UE received signal, and partially suppressed by MMSE-IRC at the UE receiver. How to model their ratio from paring algorithm plays an important role in intra-cell interference EI,paired-UE/Noc modelling. Then the important question to ask is how we can model the scheduler behaviour under various deployment scenarios. 
Based on above discussion, we propose that 
· Proposal 2: How to model the paring algorithm in the scheduler need to be first discussed for intra cell interference modelling
3 Conclusion
In this paper, we discuss the methodology how to determine the interference conditions of both inter- and intra-cell scenarios for link level simulation, and propose that

· Proposal 1: Reuse the DIP scheme to determine interference level from system simulation for inter cell interference modelling 
· Proposal 2: How to model the paring algorithm in the scheduler need to be first discussed for intra cell interference modelling
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5 Appendix

5.1 Simulation results
The simulation assumptions are listed in table1:
Table 1: an example scenarios for System simulation 
	Parameter
	Assumptions

	Scenarios
	3GPP case 1
19x3 cell, total 570 UE, 500ISD

	Bandwidth
	10 MHz

	Antenna configuration
	eNB 2TX antenna, 4 lamda wave length, |    | polarized

UE 2RX antenna, 0.5 lamda wave length, x polarized

	MU-MIMO configuration
	TM9, max 2-paired UE

	Scheduler
	PF

	CSI feedback
	PUSCH 3-1

	Cell selection
	RSRP based with cell-common RE bias value

	PDCCH symbol
	2 symbols

	Baseline receiver
	MMSE


The simulation results are shows in figure 1
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a) Total UE












b) cell edge UE (0%~33%)
[image: image3.png]CDF{E.

33%66% UE geometry

09t

08t

06f

05t

04f

02t

01

geometry
without first intf
without first and second intf |-~

15 0 25 30 3B 40
BEEE




[image: image4.png]COF{E

B6%-100% geometry

09

08

07

06

05

04

03

02

01

geometry
without first intf

without first and secand intf

IS

]





c) Cell medium UE (33%~66%)





d) cell centre UE (66%~100%)

Figure 1 CDF of UE geometry at different interested areas
