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5.5
Pulse shaping

The modulating symbols 
[image: image1.wmf]i
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 as represented by Dirac pulses excite one of the following linear pulse shaping filters:

· A spectrally wide pulse shape c'(t), where c'(t) is the continuous time representation of a discrete time pulse shape cn = c'(nTs), which is defined in annex B, where Ts is the sampling period which for the purpose of the pulse shape definition, is T/16, and n = 1, 2, ..., 97.
· The base band signal is
· 
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· NOTE:
A closed-form expression of c'(t) is not available because the spectrally wide pulse shape was numerically optimised based on a set of discrete filter coefficients. The continuous time function can be obtained by:
- low-pass filtering the discrete time function with a pass-band of 400 kHz and a stop-band beginning at 2600 kHz and; 

· - truncating the duration to the time interval [0, 6T].

An example for such a low-pass filter is a raised cosine filter with the impulse response

r(t) = si(2πt•2600 kHz)•cos(2πt•2200 kHz)/(1–(4 t•2200 kHz)²)

· with si(x)=sin(x)/x,

resulting in c'(t) =
[image: image3.wmf])
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 for 0 ( t ( 6T and c'(t) = 0 for t < 0 or t > 6T.
· A spectrally narrow pulse shape, c0(t), which is the linearised GMSK pulse as defined in subclause 3.5 for the normal symbol period.
· NOTE:
The linearised GMSK pulse is not scaled to the reduced symbol period. Hence its duration in terms of the reduced symbol period is 6T.
· The base band signal is
· 
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+

-

×

=

i

i

T

iT

t

c

s

t

y

)

5

.

2

'

(

ˆ

)

'

(

0


· The time reference t' = 0 is the start of the active part of the burst as shown in figure 3. This is also the start of the symbol period of symbol number 0 (containing the first tail bit) as defined in 3GPP TS 45.002.
For the uplink, the pulse shape that shall be used when transmitting a burst is dependent on the parameter 'Pulse format' that is sent during assignment (see 3GPP TS 44.060). For the downlink the spectrally narrow pulse shape shall be used.
===========NEXT MODIFIED SECTION========
5.6
Modulation

The modulated RF carrier during the useful part of the burst is:
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where Es is the energy per modulating symbol, f0 is the centre frequency and (0 is a random phase and is constant during one burst.
===========NEXT MODIFIED SECTION========
Annex B (normative):
Tx filter coefficients for the spectrally wide pulse shape

For an oversampling factor of 16, i.e. 5200 ksamples/s, there are 97 Tx filter coefficients c1 to c97 for the spectrally wide pulse shape. The coefficients are symmetric to c49, i.e. c49–k = c49+k.  The coefficients of c1 to c49 are listed:

   0.00225918460000

   0.00419757900000

   0.00648420700000

   0.00931957020000

   0.01259397500000

   0.01605878900000

   0.01959156100000

   0.02292214900000

   0.02570190500000

   0.02767928100000

   0.02852115300000

   0.02791904300000

   0.02568913000000

   0.02166792700000

   0.01579963100000

   0.00821077000000

  -0.00089211394000

  -0.01114601700000

  -0.02201830600000

  -0.03289439200000

  -0.04302811700000

  -0.05156392200000

  -0.05764086800000

  -0.06034025400000

  -0.05876224400000

  -0.05209962100000

  -0.03961692000000

  -0.02072323500000

   0.00496039200000

   0.03765364500000

   0.07732192300000

   0.12369249000000

   0.17639444000000

   0.23478700000000

   0.29768326000000

   0.36418213000000

   0.43311409000000

   0.50316152000000

   0.57298225000000

   0.64120681000000

   0.70645485000000

   0.76744762000000

   0.82295721000000

   0.87187027000000

   0.91325439000000

   0.94628290000000

   0.97030623000000

   0.98493838000000

   0.99006899000000
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