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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 as was used during the SAIC FS is assumed, where network traces from system simulator generated for each of the agreed network configurations are used to identify the median power level of 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.
This is an update of a contribution at the 3rd 3GPP telco on WIDER. In this contribution, border effects have been mitigated in the simulations.
2. Network Configuration
The network configuration that was assumed is WIDER-1 and WIDER-2 [1].

As the BCCH layer is the same for both scenarios, both configurations were covered by a single simulation.

The resource allocation on the BCCH layer is depicted below.

[image: image1.wmf] 

BCCH TRX

:

PS slot

CS slot

blocked slot 

(

BCCH

)

B

P

P

P

P

C

C

C

B

P

C


In the simulation the EGPRS2-B service was modelled using the wide pulse shape for the UL and a DTS-2 channel model.

Penetration of the wide pulse shape was set to 100%. 

The speech load was set to 2% blocking, and the EGPRS2 FTP service load was set to saturation (just before overload).
3. Interference statistics
Network traces were obtained for the interference powers of each interferer type.

The interferers were grouped by types xY:

cN – co-channel interference coming from narrow pulse transmitter

cW – co-channel interference coming from wide pulse transmitter

aN – 1st adjacent channel interference coming from narrow pulse transmitter

aW – 1st adjacent channel interference coming from wide pulse transmitter

In each group, the strongest (dominant) interferer was tracked and its interference power expressed as the following ratio:

C/I1xY – ratio of carrier power to interference power coming from 1st dominant (strongest) interferer

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

The interference was taken after the Rx filter in order to identify the interferers that were dominant with respect to the MS receiver.

The Rx filter was assumed to be the linearised GMSK filter truncated to ±160 kHz, which yields the following co-channel protection (CCP) and adjacent channel protection (ACP):
	
	CCP
	ACP

	Candidate #1
	1.0
	11.6 dB

	Candidate #2
	1.0
	12.1 dB

	Candidate #3
	0.7
	13.0 dB


4. Simulation results
In this section, the median level of the most dominant interferer of each interferer type and the power of the rest of the interferers + noise are summarised for each candidate pulse shape. Values have been taken before the Rx filter and normalised to the carrier power and then by the I1cN. The values were then rounded to the nearest dB.

Annex A shows the CDFs for candidate #2 (note that the CDFs were almost identical for all candidates).
Timeslot utilisation for the candidate pulse shapes was about 60%.
	dB
	Candidate #1
	Candidate #2
	Candidate #3

	I1cN/I1cN
	0
	0
	0

	I1cW/I1cN
	-13
	-13
	-13

	I1aN/I1cN
	8
	8
	8

	I1aW/I1cN
	-1
	-1
	-1

	restI1cN/I1cN
	-3
	-3
	-3

	restI1cW/I1cN
	-20
	-20
	-20

	restI1aN/I1cN
	5
	5
	5

	restI1aW/I1cN
	-6
	-6
	-6


5. Discussion
The activity time of the EGPRS2-B pulse was modelled by assuming wide pulse shape for the UL and the DTS-2 channel model. This is expected to yield reasonably accurate statistics for the wide pulse shape. The assumption can easily be verified when the candidate pulse shapes and the interference profiles are made available (by repeating the analysis), and if necessary, the interference profiles can be updated accordingly.

To derive the channel profiles based on the interference statistics, the same approach was taken as with the DARP FS:

· Median levels are used to fix the relative levels of each interferer. Probability distribution functions were not modelled because the power level variance is a function of the fast fading which is already modelled at the link level.
· The median level statistics after the Rx filter are obtained to identify the dominant interferer from the perspective of the MS receiver. To derive the interferer levels for the channel model, the power levels before the Rx filter need to be drived i.e. by adding the CCP and ACP values of the respective pulse shape to the interferer levels after the Rx filter.
· To derive the link to system mapping, the link level simulator needs to scan over a suitable range of C/I. To control C/I, the channel profiles are specified with one interferer normalised to the carrier power (e.g. the I1cN). A further normalisation has set all the interference powers relative to one interferer (e.g. the I1cN).
DARP mobiles are only able to cancel GMSK modulated interference, and the wide pulse shape does not apply to GMSK modulation. When exposed to an interferer using the wide pulse shape, it therefore follows that a DARP mobile and a non-DARP mobile can be assumed to behave in the same way.

Given this assumption and the fact that non-DARP mobiles are still present in the networks and could perform worse than DARP mobiles, then it is Nokia Siemens' view that only non-DARP mobiles should be included study.
The 'dominant interferer to rest' (DIR) ratio is relevant only to the performance of a DARP capable mobile. As a consequence, the 'rest' can be omitted and the channel model need only be constructed using the most dominant interferer of each interferer type (i.e. 4 interferers per channel model).
6. Conclusion

In this contribution, the approach taken in the SAIC FS, whereby CDFs of a number of dominant co- and adjacent channel interferers plus the residual interference were obtained, is extended to include the interferers that use the wide pulse shape.
The analysis was performed for the agreed network configurations and assumed 100% penetration for the wide pulse shape.
After rounding, all candidate pulse shapes exhibited identical channel profiles, leading to a single interference profile.
The proposed channel profile for the candidate pulse shapes is depicted below:

	dB
	Candidate #1

	I1cN/I1cN
	0

	I1cW/I1cN
	-13

	I1aN/I1cN
	8

	I1aW/I1cN
	-1
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Annex A - Simulation results for Candidate #2.
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