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4
Modulation format for 16QAM and 32QAM at Normal Symbol Rate
4.1
Modulating symbol rate

The modulating symbol rate is 1/T = 1625/6 ksymb/s (i.e. approximately 270.833 ksymb/s) which denotes the Normal Symbol Rate. T is the symbol period.
4.2
Symbol mapping

The modulating bits are mapped to symbols according to Table 2 for 16QAM and Table 3 for 32QAM..

Table 2: Mapping between modulating bits and 16QAM symbols.
	Modulating bits

d4i, d4i+1, d4i+2, d4i+3
	16QAM symbol

si
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Table 4: Mapping between modulating bits and 32QAM symbols.
	Modulating bits

d5i, d5i+1, d5i+2, d5i+3, d5i+4
	32QAM symbol
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4.3
Start and stop of the burst

Before the first bit of the bursts 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 5. Nothing is specified about the actual phase of the modulator output signal outside the useful part of the burst.


[image: image97]
Figure 4: Relation between active part of burst and tail bits. For the normal burst at the Normal Symbol Rate, the useful part lasts for 147 modulating symbols.

4.4
Symbol rotation

The symbols are continuously rotated with φ radians per symbol before pulse shaping, where φ  = [π/4] and [-π/4] for 16QAM and 32QAM respectively. The rotated symbols are defined as
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4.5
Pulse shaping

The modulating symbols 
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 as represented by Dirac pulses excite a linear pulse shaping filter. This filter is [tbd].
4.6
Modulation

The modulated RF carrier during the useful part of the burst is [tbd].
5
Modulation format for QPSK, 16QAM and 32QAM at Increased Symbol Rate

5.1
Modulating symbol rate

The modulating symbol rate is 1/T = 325 ksymb/s which denotes the Increased Symbol Rate. T is the symbol period. 

5.2
Symbol mapping

The modulating bits are mapped to symbols according to Table 5 for QPSK, Table 6 for 16QAM and Table 7 for 32QAM..

Table 5: Mapping between modulating bits and QPSK symbols.
	Modulating bits

d4i,, d4i+1
	QPSK symbol

si

	
	I
	Q

	(0,0)
	[tbd]
	[tbd]
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	(1,1)
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	[tbd]


Table 6: Mapping between modulating bits and 16QAM symbols.
	Modulating bits

d4i, d4i+1, d4i+2, d4i+3
	16QAM symbol
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Table 7: Mapping between modulating bits and 32QAM symbols.
	Modulating bits

d5i, d5i+1, d5i+2, d5i+3, d5i+4
	32QAM symbol

si
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5.3
Start and stop of the burst

Before the first bit of the bursts 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.


[image: image196]
Figure 6: Relation between active part of burst and tail bits. For the normal burst at the Higher Symbol Rate, the useful part lasts for 176 modulating symbols.

4.4
Symbol rotation

The symbols are continuously rotated with φ radians per symbol before pulse shaping, where φ  = [3π/4], [π/4] and [-π/4] for QPSK, 16QAM and 32QAM respectively. The rotated symbols are defined as
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4.5
Pulse shaping

The modulating symbols 
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 as represented by Dirac pulses excite a linear pulse shaping filter. This filter is [tbd].
4.6
Modulation

The modulated RF carrier during the useful part of the burst is [tbd].
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