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Network analysis for WIDER
1. Introduction

One part of the WIDER feasibility study, is the link level analysis of the candidate pulse shapes. This is needed to derive realistic link level models that will be used in the system level analysis.

In this case, the same approach was taken as the SAIC FS, where network traces from a system simulator were obtained for each network configuration, in order to identify the median power level for each interferer type.

In the SAIC FS, CDFs of a number of co- and adjacent channel interferers plus the residual interference were derived. In this case, the analysis is extended to include the interferers that use the wide pulse shape as well as interferers that use the narrow pulse shape.
2. Network Scenarios and simulation assumptions
The scenarios that were evaluated were the 4/12 BCCH scenario from WIDER-1 / WIDER-2, the 1/1 TCH scenario from WIDER-1, and the 4/12 BCCH+3/9 TCH scenario from WIDER-3 [1]. Note that in this contribution, 3 TRXs instead of 4 TRXs have been assumed for WIDER-1.
	Parameter
	WIDER-1
	WIDER-2
	WIDER-3

	Frequency band
	900 MHz
	900 MHz
	900 MHz

	Cell radius
	500 m
	500 m
	500 m

	Bandwidth
	4.4 MHz
	11.6 MHz
	8.0 MHz

	Guard band
	0.2 MHz
	0.2 MHz
	0.2 MHz

	Number of channels (excl guard band)
	21
	57
	39

	Number of TRX
	3
	6
	4

	BCCH frequency reuse
	4/12
	4/12
	4/12

	TCH frequency reuse
	1/1
	3/9
	3/9

	Frequency hopping
	synthesized
	baseband
	baseband

	Length of MA
	9
	5
	4 (includes BCCH carrier)

	Resource allocation on BCCH
	Voice
	3

4
	3

4
	3

4

	
	Data
	
	
	

	BCCH or TCH under interest
	BCCH and TCH
	BCCH and TCH
	BCCH and TCH

	Network sync mode
	sync1
	sync1
	sync1

	1timeslots are assumed to be aligned; TDMA frames are assumed to be aligned on intra-site level and randomly aligned on inter-site level.


The network simulator was configured according to the agreed simulation assumptions which are detailed in Table 2 in [2]. Additional information is given below:

· 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 speech load was set to 2% blocking
· The EGPRS2 FTP service load for the reference LGMSK pulse shape was set to saturation (the rate of newly arriving PS calls equalled the rate of ending PS calls).
· Statistics are collected only from 18 cells around the center of the network to avoid border effects
· Voice codec: AFS12.2

2.1 Resource allocation

The resource allocation for each scenario is depicted as follows.
2.1.1 4/12 BCCH configuration from WIDER-1 / WIDER-2:


[image: image1]
2.1.2 1/1 TCH configuration from WIDER-1:


[image: image2]
2.1.3 4/12 BCCH+3/9 TCH configuration from WIDER-3
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3. Link to system interface

For the EGPRS2-B data service, the link to system mappings were obtained by using the methodology that is described in [3].

The interference profile that was used was taken from a preliminary study
 of the wide pulse shape [4]. This is given below for the wide pulse shape, where all power levels are specified relative to the signal level of the strongest co-channel interferer. For the LGMSK pulse shape, the wide pulse interferers were substituted with LGMSK pulse interferers.
	Interfering Signal
	Interferer relative power level

	Co-channel narrow

Co-channel wide

Adjacent narrow

Adjacent wide
	0 dB

-13 dB

8 dB

-1 dB


For the legacy voice service, the mappings for a conventional receiver were used.
4. Interference statistics
In each burst, every interferer was classified into one of the following types:

cN – co-channel interference from narrow pulse transmitter

cW – co-channel interference from wide pulse transmitter

aN – 1st adjacent channel interference from narrow pulse transmitter

aW – 1st adjacent channel interference from wide pulse transmitter

Then in each class, the dominant interferer, as determined by its power after the front-end filter, was identified and the following quantities were computed over a simulation duration for each network scenario:
C/I1xY – ratio of carrier power to interference power from 1st dominant interferer

I1/restIxY – ratio of 1st interferer power to interference power coming from the rest of interferers of the same type + noise

The results are shown as CDFs in Annex A.

5. Interference Profile for Link Level Analysis
The interference statistics that were obtained at the network level can be used to construct an interferer model for the link level simulations as follows:
· 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.

· Only relative interferer levels are specified and the most dominant interferer level is normalised to 0 dB. This makes it easier to sweep over a range of C/I values in the link simulator. For example, this helps to populate the link to system mappings.
· Only the dominant interferers need to be included in the model. While the dominant to rest of interferer ratio (DIR) was also evaluated in the network analysis, this can be considered as relevant only to the performance of DARP receivers. This is based on the assumption that DARP receivers default to the performance of a conventional receiver when exposed to non-GMSK interferers (e.g. wide pulse shape).
5.1 Results

The resulting link level interference models or 'profiles' are given for each scenario in the following sub-sections.
5.1.1 4/12 BCCH configuration from WIDER-1 / WIDER-2:

	Interfering Signal
	Interferer relative power level

	Co-channel narrow

Co-channel wide

Adjacent narrow

Adjacent wide
	0 dB

-14 dB

8 dB

-3 dB


Timeslot utilisation of the PS data service (wide pulse shape) in this scenario was 18% of total traffic.

5.1.2 1/1 TCH configuration from WIDER-1:

	Interfering Signal
	Interferer relative power level (wide)

	Co-channel narrow

Co-channel wide

Adjacent narrow

Adjacent wide
	0 dB

-6 dB

8 dB

-1 dB


Timeslot utilisation of the PS data service (wide pulse shape) in this scenario was 15% of total traffic.

5.1.3 4/12 BCCH+3/9 TCH configuration from WIDER-3

	Interfering Signal
	Interferer relative power level (wide)

	Co-channel narrow

Co-channel wide

Adjacent narrow

Adjacent wide
	0 dB

-8 dB

12 dB

-3 dB


Timeslot utilisation of the PS data service (wide pulse shape) in this scenario was 7% of total traffic.
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Annex A - Network statistics (calculated before the front-end filter)
A.1 CDFs for 4/12 BCCH configuration from WIDER-1 / WIDER-2
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A.2 CDFs for 1/1 TCH configuration from WIDER-1
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A.3 CDFs for 4/12 + 3/9 TCH configuration from WIDER-3
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� In this preliminary study, the channel profile assumed a DTS-2 interference profile and the wide pulse shape was assumed to be the wide pulse shape that is specified for the UL.
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[image: image12.emf]WB pulse: CDF of carrier-to-1st dominant interference ratios
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[image: image13.emf]WB pulse: CDF of 1st dominant-to-rest of interference ratios
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[image: image14.emf]WB FR: CDF of carrier-to-1st dominant interference ratios
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[image: image15.emf]WB FR: CDF of 1st dominant-to-rest of interference ratios
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[image: image16.emf]WB FR: CDF of carrier-to-1st dominant interference ratios
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[image: image17.emf]WB FR: CDF of 1st dominant-to-rest of interference ratios
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