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Updated interference profiles for WIDER
1. Introduction

Interference profiles are needed in order to derive realistic link level models for the system simulator.

To obtain the interference profiles for the reference and wide pulse shapes and for each of the WIDER network configurations, network traces from a system simulator were used to determine the median power level of each interferer type.

In earlier investigations into the wide pulse, the link level performance of the EGPRS2-B DL receiver was determined by use of a prototype link level simulator. 
In this contribution, new interference profiles are proposed for WIDER (both for the reference pulse and the wide pulse) which take into account an updated link to system interface (see [1]).
The interference profiles also take into account recent changes in system simulation assumptions as well as changes in the way the CDFs are scaled.

It is proposed to update the interference profiles in the Technical Report with these new interference profiles.
2. Network Scenarios and simulation assumptions
The network scenarios were taken from [2]:

· Scenario A: 4/12 BCCH from WIDER-1
· Scenario B: 1/1 TCH from WIDER-1
· Scenario C: 3/9 TCH from WIDER-2

· Scenario D: 4/12 BCCH+3/9 TCH from WIDER-3
System simulation assumptions were taken from [2] (which include changes to antenna beamwidth for WIDER-1 and the enabling of link adaptation for the speech service). 

Additional assumptions were:
· The wide pulse shape was the Candidate #2 [2].
· The back-off on BCCH for each of the EGPRS2-B modulation was assumed to be 2 dB for QPSK and 4 dB for 16QAM and 32QAM.
· Penetration of the wide pulse shape was set to 100%. 

· The EGPRS2 FTP service load for the reference pulse shape was set to saturation (the rate of newly arriving PS calls equalled the rate of ending PS calls). For the wide pulse shape, the load was set to be equal the reference load.  Note that when equal traffic loads are assumed, a lower activity time can be expected with the wide pulse.
· Statistics are collected only from 18 cells around the centre of the network to avoid border effects
· 3 TRXs were assumed instead of 4 in case of scenario B (to obtain a more realistic proportion of bad-quality calls)
2.1 Resource allocation

The PS and CS resources in Scenario A, B, C and D were allocated as shown in Figure 1, Figure 2, Figure 3 and Figure 4. Note that the PS and CS resources in Figure 3 and Figure 4 should be assumed to hop over each TRX (BB hopping is used for scenario D).
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Figure 1. Resource allocation for Scenario A.
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Figure 2. Resource allocation for Scenario B.
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Figure 3. Resource allocation for Scenario C.
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Figure 4. Resource allocation for Scenario D
3. Link to system interface

The link to system interface is described in [1].

In this link to system interface, the factors used to differentiate the different types of interference (e.g. the ACP in case of adjacent channel interference) are based on BER performance so that any interference processing used in the whole receiver chain is fully taken into account. In the old WIDER interference profiles [3], these factors were only based on the front-end filter, leading to increased levels of the ACI
The link level simulations used to generate the link level mappings have been updated so that the performance is better to a MS vendor's receiver performance.

These link level simulations used the DTS-2 interference profile as the initial profile (by with LGMSK pulse interferers substituted for wide pulse interferers in the case of EGPRS2-B using the wide pulse).
4. Interference statistics
In each burst, every interferer was classified into the following categories: IcN, IaN, IcW, and IaW. In addition to that, rest of interference was also collected:

· IcX – co-channel narrow (X=N), wide (X=W) interference

· IaX – 1st adjacent channel narrow (X=N), wide (X=W) interference

· restIcX – sum of all co-channel interference powers excluding the dominant interferer, including noise.

· restIaX – sum of all adjacent channel interference powers excluding the dominant interferer, including noise.

Then in each class, the dominant interferer as defined by its contribution to the total interference, was identified and the following quantities computed for every scenario:

· C/IcX, C/IaX – ratio of carrier power to the power of dominant interferer (X ( {N, W})

· C/restIcX, C/restIaX – ratio of carrier power to the power coming from the rest of interferers (excluding the dominant one) of the same type + noise

The results are shown as CDFs in Annex A.
These CDFs take into account the possibility that not every type of interference is present in a burst, hence not all the CDFs scale to 100%. This is an important difference with the old WIDER interference profiles [3], where it had been incorrectly assumed that every interferer type was present in every burst.
5. Interference Profile for Link Level Analysis
The interference statistics were used to construct the interferer models using the following assumptions:
· The median level (50th percentile in the CDF) was used to characterise the average power of each interferer type. Note that the interferer level was not modelled as the PDF because fast fading is simulated both at the network level and the link level.
· These power levels are calculated before the front-end filter i.e. at the antenna.

· Interference ratios are specified relative to carrier-to-dominant co-channel interference ratio (C/IcX). This makes it easier to sweep over a range of C/I values in the link simulator. For example, to populate the link to system mappings.
5.1 Results

The link level interference models or 'profiles' are given in the following sub-sections.
5.1.1 Scenario A
Table 1. Interference profile for Scenario A (reference pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	3

	restIcN
	-5

	restIaN
	-4


Timeslot utilisation of the PS data service (reference pulse shape) in this scenario is 29% of total traffic.

Table 2. Interference profile for Scenario A (wide pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	2

	IcW
	-23

	IaW
	-24

	restIcN
	-7

	restIaN
	-7

	restIcW
	-26

	restIaW
	-26


Timeslot utilisation of the PS data service (wide pulse shape) in this scenario is 21% of total traffic.

5.1.2 Scenario B
Table 3. Interference profile for Scenario B (reference pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	-1

	restIcN
	-8

	restIaN
	-9


Timeslot utilisation of the PS data service (reference pulse shape) in this scenario is 26% of total traffic.

Table 4. Interference profile for Scenario B (wide pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	-1

	IcW
	-8

	IaW
	-12

	restIcN
	-11

	restIaN
	-11

	restIcW
	-17

	restIaW
	-18


Timeslot utilisation of the PS data service (wide pulse shape) in this scenario is 21% of total traffic.
5.1.3 Scenario C

Table 5. Interference profile for Scenario C (reference pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	5

	restIcN
	-8

	restIaN
	-7


Timeslot utilisation of the PS data service (reference pulse shape) in this scenario is 8% of total traffic.

Table 6. Interference profile for Scenario C (wide pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	4

	IcW
	-inf

	IaW
	-inf

	restIcN
	-6

	restIaN
	-6

	restIcW
	-11

	restIaW
	-11


–inf (negative infinity) values mean that the dominant interferer of that type was missing in more than 50% of bursts. For missing interferers, +inf values were collected in the interference profile. If the interferer was missing in more than 50% bursts, the median of the CDF is +inf, relative to IcN’s median it is –inf.

Timeslot utilisation of the PS data service (wide pulse shape) in this scenario is 6% of total traffic.

5.1.4 Scenario D

Table 7. Interference profile for Scenario D (reference pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	5

	restIcN
	-9

	restIaN
	-7


Timeslot utilisation of the PS data service (reference pulse shape) in this scenario is 11% of total traffic.

Table 8. Interference profile for Scenario D (wide pulse).
	Interfering Signal
	Interferer relative power level

	IcN
	0

	IaN
	5

	IcW
	-inf

	IaW
	-inf

	restIcN
	-9

	restIaN
	-8

	restIcW
	-20

	restIaW
	-20


Timeslot utilisation of the PS data service (wide pulse shape) in this scenario is 8% of total traffic.

6. Summary

Summary of all interference profiles with narrow pulse:

	Interfering Signal
	A:
W1-BCCH
	B:
W1-TCH
	C:
W2
	D:
W3

	IcN
	0
	0
	0
	0

	IaN
	3
	-1
	5
	5

	restIcN
	-5
	-8
	-8
	-9

	restIaN
	-4
	-9
	-7
	-7


Summary of all interference profiles with wide pulse:

	Interfering Signal
	A:
W1-BCCH
	B:
W1-TCH
	C:
W2
	D:
W3

	IcN
	0
	0
	0
	0

	IaN
	2
	-1
	4
	5

	IcW
	-23
	-8
	-inf
	-inf

	IaW
	-24
	-12
	-inf
	-inf

	restIcN
	-7
	-11
	-6
	-9

	restIaN
	-7
	-11
	-6
	-8

	restIcW
	-26
	-17
	-11
	-20

	restIaW
	-26
	-18
	-11
	-20


7. Conclusions
In this contribution, new interference profiles are proposed for WIDER (both for the reference pulse and the wide pulse).
Compared to the old profiles, these new profiles take into account: 
· Changes to the system simulation assumptions (antenna beamwidth for WIDER-1 and enabling link adaptation for the speech service)

· Changes to the link to system interface (different types of interference are charaterised by BER performance instead of by filter attenuation)

· Updated receiver performance

· CDFs are scaled so that they take into account the proportion of bursts that contain the associated interferer type

It is proposed to update Section 6 of the Technical Report [2] (Link to system interface), to take these findings into account.

It is proposed that the old interference profiles in the Technical Report (Network level analysis) to take these findings into account.
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Annex A - Network statistics (computed at the antenna)
A.1 CDFs for Scenario A
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[image: image6.emf]WB, W1-BCCH: C/I CDF, EGPRS2 FTP service
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A.2 CDFs for Scenario B
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[image: image8.emf]WB, W1-TCH: C/I CDF, EGPRS2 FTP service
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A.3 CDFs for Scenario C
[image: image9.emf]NB, WIDER-2: C/I CDF, EGPRS2 FTP service
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[image: image10.emf]WB, WIDER-2: C/I CDF, EGPRS2 FTP service

0%

50%

100%

-10 0 10 20 30 40 50 60 70

dB

C/IcN

C/IaN

C/restIcN

C/restIaN

C/IcW

C/IaW

C/restIcW

C/restIaW


A.3 CDFs for Scenario D
[image: image11.emf]NB, WIDER-3: C/I CDF, EGPRS2 FTP service
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[image: image12.emf]WB, WIDER-3: C/I CDF, EGPRS2 FTP service
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