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**** first modified subclause ****

1.2
Abbreviations

Abbreviations used in this specification are listed in 3GPP TR 21.905. In addition to abbreviations in 3GPP TR 21.905 the following abbreviations apply:
AQPSK
Adaptive Quadrature Phase Shift Keying
**** next modified subclause (new)****

6
Modulation format for AQPSK
6.1
Modulating symbol rate

The modulating symbol rate is the normal symbol rate which is defined as 1/T = 1 625/6 ksymb/s (i.e. approximately 270,833 ksymb/s), which corresponds to 2*1 625/6 kbit/s (i.e. 541,666 kbit/s). T is the normal symbol period (see 3GPP TS 45.010).

6.2
Symbol mapping

The modulating bits are mapped to the quaternary symbols according to Table 5.

Table 5: Mapping between modulating bits and quaternary symbols.
	Modulating bits for 
ai, bi
	AQPSK symbol in polar notation

si
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This is illustrated in Figure 5. 
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Figure 5: Mapping of modulating bits to AQPSK symbols
The ratio of power between the I and Q channels is defined as the Subchannel Power Imbalance Ratio (SCPIR). The value of the SCPIR is given by 
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6.3
Start and stop of the burst

Before the first bit of the burst as defined in 3GPP TS 45.002 enters the modulator, the state of the modulator is undefined. Also after the last bit of the burst, the state of the modulator is undefined. The tail symbols (see 3GPP TS 45.002) define the start and the stop of the active and the useful part of the burst as illustrated in Figure 6. Nothing is specified about the actual phase of the modulator output signal outside the useful part of the burst.
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Figure 6: Relation between active part of burst and tail symbols. For the normal burst (see 3GPP TS 45.001) the useful part lasts for 147 modulating symbols.

6.4
Symbol rotation

The symbols are continuously rotated with φ radians per symbol before pulse shaping, where φ  = π/2. The rotated symbols are defined as
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6.5
Pulse shaping
The modulating symbols 
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 as represented by Dirac pulses excite the following linear pulse shaping filters:
•

A linearised GMSK pulse, c0(t), which is defined in subclause 3.5 for the normal symbol period.
The base band signal is
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The time reference t' = 0 is the start of the active part of the burst as shown in figure 6. 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.
•

An optimised 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/12 and n = 1, 2, ..., 59.
The base band signal is
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NOTE:
A closed-form expression of c'(t) is not available because the optimised 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 1625 kHz and; 

- truncating the duration to the time interval [0, 5T].

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

r(t) = si(2πt•1625 kHz)•cos(2πt•1225 kHz)/(1–(4 t•1225 kHz)²)

with si(x)=sin(x)/x,

resulting in c'(t) =
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 for 0 ( t ( 5T and c'(t) = 0 for t < 0 or t > 5T.
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6.6
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.
Annex B (normative):
Tx filter coefficients for the optimsed pulse shape for VAMOS

For an oversampling factor of 12, i.e. 3250 ksamples/s, there are 59 Tx filter coefficients c1 to c59 for the optimised pulse shape. The coefficients are symmetric to c30, i.e. c30–k = c30+k.  The coefficients of c1 to c30 are listed:
0.00098323558000

0.00165865640000

0.00247852280000

0.00337879980000

0.00421621180000

0.00481145380000

0.00501468330000

0.00476019650000

0.00410184210000

0.00323564270000

0.00250919050000

0.00240850360000

0.00351913960000

0.00647321950000

0.01189179000000

0.02032598500000

0.03219148500000

0.04770104200000

0.06681129900000

0.08919946400000

0.11427256000000

0.14120041000000

0.16896279000000

0.19640726000000

0.22231428000000

0.24547834000000

0.26479103000000

0.27931031000000

0.28832023000000

0.29137408000000
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