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Tail symbol sequences for high symbol rate 
1 Introduction

The tail symbols make the start and end of a burst well defined. They can be utilized in a trellis-based demodulator to start/end the trellis at a known state. Further, at the transmitter the output signal power will be well defined if a set of fixed symbols is transmitted. Currently, no power masks versus time exist for HSR bursts but it can be expected that time power masks similar to that used for legacy 8-PSK bursts (see Figure 2 in ‎Annex A) will be used for HSR bursts.

2 Tail symbol sequences

In the current working assumptions for RED HOT and HUGE ‎[1], the tail symbols specified for HSR can be represented as the (complex) vector [1 1 1 1]. The signal magnitude for such a tail sequence, after modulation dependent rotation and Tx-pulse shaping is displayed in Figure 1. The used rotation angles can be found in Table 1.
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Figure 1: Transmitted signal magnitude during ramp-up and tail sequence at oversampling rate=16 using LinGMSK Tx-pulse of length 5 symbol times.
It can be seen in Figure 1 that the difference in signal magnitude for the QPSK signal versus the 16/32QAM signals are large. The ratio between the magnitudes differs as much as 3.5 times, or 5.4 dB. A high signal magnitude is desired to make the demodulation of the tail sequence more accurate. Accordingly, the current proposed tail sequence for QPSK modulation is not properly selected and should be changed in such a way that the signal magnitude is similar to the one for 16-and 32QAM modulated signal.

A straightforward approach would be to define a new tail sequence as the -π/2 rotation of the current, resulting in the sequence [1 –i -1 i]. After imposing the QPSK modulation rotation this sequence is identical to the 16QAM tail sequence after rotation. Hence, the signal magnitude after Tx-pulse shaping will also be identical, as preferred.

We propose that the tail-sequence for QPSK modulated HSR burst is selected according to Table 1. This change is not expected to introduce any major implementation complexity on the future HSR receiver.

Note: This applies to both the left and right tail sequence in the burst.

	Modulation
	Symb Rot
	Proposed Tail Sequence

	QPSK-R
	3π/4
	[1 –i -1 i]

	16QAM-R
	π/4
	[1 1 1 1]

	32QAM-R
	-π/4
	[1 1 1 1]


Table 1. Symbol Rotation angles and proposed Tail Sequence for different modulations using high symbol rate

3 Conclusion
A potential problem has been identified with the currently proposed tail sequence for QPSK modulated bursts for HSR. By using the sequence proposed in Table 1, this potential problem will be avoided with minimal impact on future implementation.
4 References
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Annex A Time mask for 8-PSK
For quick reference, the mask for transmitted power versus time for 8-PSK burst, defined in ‎[2], is included here.
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Figure 2: Time mask for normal duration bursts (NB) at 8-PSK modulation
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