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1. Introduction
At TSG RAN WG4#38, a preliminary discussion on other-cell interference modelling resulted in the summary reported in [1]. It was agreed to gather statistics on the 8 strongest interferers observed in the reference network deployment reported in Table 2 (Appendix A). This document briefly reports the results of an analysis of the interference statistics derived from the reference topology, and discusses options for generating link-level models.
2. Discussion
The results reported here are consistent with the requirements of Table 2 [1], with the exception that 3 rings of interferers (total 37 sites) were modelled rather than the specified 2 ring (total 19 sites) requirement. It is not anticipated that this will significantly modify the reported results. Results are also reported for the 3 sectors associated with the centre site of the simulated network.
A fundamental statistic in establishing both the calibration of the simulator and potential network operational regions where the UE receiver SINR could benefit from other cell suppression is the distribution of geometry, 
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Figure 1 – 
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The fractional mean power, and cumulative fractional mean power, of the ordered interferer power levels appears in Figure 2, where if the received power spectral density (PSD) of the 
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where 
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 is the total number of interfering cells, and 
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 is the total observed interferer spectral density. It can be observed that retaining the 8 strongest interferers allows 87.5% of the total interferer PSD to be modelled.
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Figure 2 – Ordered and cumulative mean interferer power fractions.
A large number of different interference statistics may be defined, but [1] specifies the so-called Dominant Interferer Portion (DIP) as a key statistic of interest, where the 
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The observed distributions of the 
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 DIP appear (in linear and logarithmic forms) in Figure 3, while the conditional mean and median of the 
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 DIP – conditioned on the geometry 
[image: image18.wmf]/

oroc

II

 – appear respectively in Figure 4 and Figure 5.
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Figure 3 – DIP distribution.
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Figure 4 – Conditional mean DIP.
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Figure 5 – Conditional median DIP.
It can be seen that over the geometry range of primary interest for the present study – i.e. 
[image: image22.wmf]0/()10.0

oroc

IIdB

££

 – the mean and median DIP values are relatively constant. Accordingly, specifying an explicit dependency of DIP on geometry for the purpose of link modelling may not be a critical requirement.
It can also be seen there is not a large difference in the mean and median statistics. Taking the mean DIP(dB) values at 5dB geometry as typical results in Table 1.
	Interferer #
	1
	2
	3
	4
	5
	6
	7
	8

	Mean DIP (dB)
	-4.0
	-8.5
	-11.2
	-13.0
	-14.6
	-15.8
	-17.0
	-18.0


Table 1 – Mean DIP vs. interferer.
Considering Figure 2, and recognizing the diminishing contribution to 
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 as the interferer order increases (80% of mean interferer power is captured by first 5 interferers), a potential approach to an initial level model would comprise partitioning 
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 discrete interferers comprising a total of 80% of other-cell interference plus noise, whose relative powers follows the first 5 mean DIP values of Table 1, b) an AWGN process comprising 20% of the other-cell interference plus noise power (measured according to the specified UMTS square-root raise cosine matched filter).
3. Model Evolution

Note that the model outlined in Section 2 does not address several key aspects of actual system deployment including:

a) interferer radiated power variation due to HS-DSCH scheduling, DPCH power control (including RNC, Node-B power split), DTX, F-DPCH etc.,
b) the effect of the application of transmit diversity (either closed-loop or open-loop) at interfering base stations, and
c) the possible deployment of MIMO techniques at interfering Node-B’s, including MIMO mode adaption.
Items b) and c) will not only lead to variations in the PSD of interferers, but also to variations in spatio-temporal statistics. It will be important to adequately model these issues as the work progresses. 

A second future model requirement could be an extension to include an appropriate spatial channel model in order to fully assess the effect of dual-port receiver operation (e.g. Type-III) on other-cell suppression. In this instance, a number of approaches could be adopted, including the current Type-III spatially uncorrelated model (possibly extended to include the GERAN independent interferer assumption [4]), the full 3GPP SCM [5], or a derivative of the simplified MIMO link models currently proposed for use in the LTE feasibility study [6].
4. Conclusions
In this contribution, interference statistics derived from the reference assumptions of [1] are reported, and a potential approach to a simplified link-level model is described. Essential elements to progress the link-level modelling work have also been identified.
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6. Appendix A

	Parameter
	Units
	Value
	Comment

	Number of Rings
	Rings
	3
	

	Total # Sites
	Sites
	19
	

	Sectors (cells) per site
	Sectors
	3
	

	Carrier Frequency 
	MHz
	2000
	

	Inter-Site Distance
	m
	1000
	

	MS Antenna Gain
	dBi
	0.0
	

	BS Antenna Gain
	dBi
	14.0
	

	Sector Antenna Gain
	dB
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 is angle w.r.t. antenna bore sight. 
[image: image28.wmf]3

dB

q

 is 3dB antenna beam width.

	BS Front-Back Ratio (
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)
	dB
	20.0
	

	Sector Antenna 3dB Beamwidth
	degs
	70.0
	

	Path Loss Model
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	UMTS 30.03, Section B.1.4.1.3

	MCL
	dB
	70.0
	

	BTS Output Power
	dBm
	43.0
	

	MS Noise Figure
	dB
	9.0
	

	Shadowing Lognormal Standard Dev.
	dB
	8.0
	

	Shadowing Inter-site Correl. Coeff.
	
	0.5
	

	Shadowing Intra-site Correl. Coeff.
	
	1.0
	

	Power Control
	
	Disabled
	Maximum power radiated continuously per cell.


Table 2 – Simulated network parameters [1].
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