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Candidate Pulse Shapes for WIDER
1. Introduction

An important objective of WIDER is the optimisation of the EGPRS2-B pulse shape to be used in the feasibility study.
In this contribution numeric optimisation is performed for three candidate pulse shapes based on an assumed set of optimisation criteria.

This is an update of a contribution at the 3rd 3GPP telco on WIDER. In this contribution the spectrum plots have been revised and a small correction to one of the ACP values for Candidate #1 has been made.

2. Optimisation criteria
2.1 Time domain
The length of the optimised pulse shape shall not be longer than 6 reduced symbol periods.
2.2 Frequency domain

The boundary conditions for the candidate pulse shapes (including Tx impairments) were assumed to be:
•
11, 12 or 13 dB at the 200 kHz offset

•
50 dB at the 400 kHz offset

•
58 dB at the 600 kHz offset
3. Pulse shape optimisation
It is specified that pulse shape optimisation shall include Tx impairments. In particular, the ACP requirements shall be met while taking into account the spectrum re-growth from the PA.

A memory-less parametric PA model was derived using gain and phase measurements of a typical base station PA. Initial verification of the PA model indicated that the spectrum re-growth was pessimistic.
Note that while models exist in the public domain e.g. [1], these were not felt to be sufficiently representative of a base station PA.

Numeric optimisation of the EGPRS2-B pulse shape was then performed while taking into account the following factors:
· Adjacent channel protection at the 1st and 2nd adjacent channel
· Throughput maximization for EGPRS2-B

· Spectrum re-growth after the PA, based on a PA model for BTS
· Limited length in time domain (6 reduced symbol periods = 5 normal symbol periods)

4. Results
4.1 Spectral performance
The spectrum of the 1st, 2nd and 3rd optimised pulse shape with 16-QAM is depicted in Figure 1, Figure 2 and Figure 3.
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Figure 1 - 1st optimised pulse measured before and after the PA
(30 kHz measurement bandwidth)
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Figure 2 - 2nd optimised pulse measured before and after the PA
(30 kHz measurement bandwidth)
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Figure 3 - 3rd optimised pulse measured before and after the PA
(30 kHz measurement bandwidth)

4.2 Adjacent channel protection

The adjacent channel protection for each of the candidate pulse shapes when measured after the PA with a linearised GMSK filter truncated to ±160 kHz is shown below for different frequency offsets.
	CCP / ACP (after PA)
	0 kHz
	200 kHz
	400 kHz
	600 kHz

	Candidate #1
	1.0
	11.6 dB
	48.8 dB

	63.8 dB

	Candidate #2
	1.0
	12.1 dB
	50.1 dB
	65.5 dB

	Candidate #3
	0.7
	13.0 dB
	52.3 dB
	66.5 dB


5. Conclusion
In this contribution, three candidate pulse shapes are proposed for the WIDER study. Each pulse shape has been numerically optimised to take into account requirements on the adjacent channel protection, spectrum re-growth from a base station PA, throughput maximisation and filter length.
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Annex A - Coefficients of the optimised pulse shapes
Each pulse shape is 59 taps long sampled at 3.25Msamples/s (oversampling factor of 10).

	Candidate #1
	Candidate #2
	Candidate #3

	  1.0846177e-003

  2.2139509e-003

  3.8923368e-003

  6.1616664e-003

  8.9338494e-003

  1.1973940e-002

  1.4941378e-002

  1.7421315e-002

  1.8985251e-002

  1.9266989e-002

  1.8050315e-002

  1.5352852e-002

  1.1490058e-002

  7.1100892e-003

  3.1916999e-003

  9.9327413e-004

  1.9409757e-003

  7.4539299e-003

  1.8748255e-002

  3.6636990e-002

  6.1360473e-002

  9.2470697e-002

  1.2878719e-001

  1.6843702e-001

  2.0898281e-001

  2.4760556e-001

  2.8140739e-001

  3.0774152e-001

  3.2447135e-001

  3.3020839e-001

  3.2447135e-001

  3.0774152e-001

  2.8140739e-001

  2.4760556e-001

  2.0898281e-001

  1.6843702e-001

  1.2878719e-001

  9.2470697e-002

  6.1360473e-002

  3.6636990e-002

  1.8748255e-002

  7.4539299e-003

  1.9409757e-003

  9.9327413e-004

  3.1916999e-003

  7.1100892e-003

  1.1490058e-002

  1.5352852e-002

  1.8050315e-002

  1.9266989e-002

  1.8985251e-002

  1.7421315e-002

  1.4941378e-002

  1.1973940e-002

  8.9338494e-003

  6.1616664e-003

  3.8923368e-003

  2.2139509e-003

  1.0846177e-003
	  2.6977180e-005

  4.0426372e-004

  1.0268149e-003

  1.9311868e-003

  3.1123964e-003

  4.4869017e-003

  5.8817692e-003

  7.0465266e-003

  7.6981057e-003

  7.5857250e-003

  6.5670222e-003

  4.6845205e-003

  2.2284937e-003

 -2.2824295e-004

 -1.8344948e-003

 -1.5092070e-003

  1.9571783e-003

  9.7659302e-003

  2.2939497e-002

  4.2141972e-002

  6.7520344e-002

  9.8595522e-002

  1.3422400e-001

  1.7263977e-001

  2.1157546e-001

  2.4843482e-001

  2.8055862e-001

  3.0551549e-001

  3.2134315e-001

  3.2676635e-001

  3.2134315e-001

  3.0551549e-001

  2.8055862e-001

  2.4843482e-001

  2.1157546e-001

  1.7263977e-001

  1.3422400e-001

  9.8595522e-002

  6.7520344e-002

  4.2141972e-002

  2.2939497e-002

  9.7659302e-003

  1.9571783e-003

 -1.5092070e-003

 -1.8344948e-003

 -2.2824295e-004

  2.2284937e-003

  4.6845205e-003

  6.5670222e-003

  7.5857250e-003

  7.6981057e-003

  7.0465266e-003

  5.8817692e-003

  4.4869017e-003

  3.1123964e-003

  1.9311868e-003

  1.0268149e-003

  4.0426372e-004

  2.6977180e-005
	  1.0968144e-003

  2.0180204e-003

  3.2510978e-003

  4.7521387e-003

  6.3853412e-003

  7.9401519e-003

  9.1836646e-003

  9.8942347e-003

  9.9030879e-003

  9.1385544e-003

  7.6719795e-003

  5.7529665e-003

  3.8247766e-003

  2.5207068e-003

  2.6431724e-003

  5.1161133e-003

  1.0906589e-002

  2.0908125e-002

  3.5808647e-002

  5.5962780e-002

  8.1289361e-002

  1.1120693e-001

  1.4461647e-001

  1.7993990e-001

  2.1521837e-001

  2.4824688e-001

  2.7679448e-001

  2.9884307e-001

  3.1277366e-001

  3.1753808e-001

  3.1277366e-001

  2.9884307e-001

  2.7679448e-001

  2.4824688e-001

  2.1521837e-001

  1.7993990e-001

  1.4461647e-001

  1.1120693e-001

  8.1289361e-002

  5.5962780e-002

  3.5808647e-002

  2.0908125e-002

  1.0906589e-002

  5.1161133e-003

  2.6431724e-003

  2.5207068e-003

  3.8247766e-003

  5.7529665e-003

  7.6719795e-003

  9.1385544e-003

  9.9030879e-003

  9.8942347e-003

  9.1836646e-003

  7.9401519e-003

  6.3853412e-003

  4.7521387e-003

  3.2510978e-003

  2.0180204e-003

  1.0968144e-003















































































































































� 50 dB requirement is only just not met in this case. However, as verification of the 50 dB requirement should be with an actual PA rather than a PA model, this could still be kept as a candidate.
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