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Inclusion of GMSK for RED HOT B and HUGE B
1. Introduction

During the 1st ad hoc on RED HOT and HUGE, it was questioned whether the EGPRS GMSK modulated schemes could bring a benefit to RED HOT and HUGE level B.
In this contribution, the coverage performance of MCS-2 (family B) and MCS-3 (family A) are compared with equivalent coding schemes for QPSK.

2. Simulation Assumptions
	Parameter
	Value

	Back off for QPSK
	4dB (high band)

	TX filter 
	Hanning windowed 325kHz RRC filter 

	RX filter
	325kHz RRC filter

	Antenna diversity
	on

	Channel profile 
	Sensitivity TU50 no FH

	RRC
	Ideal link adaptation with IR (up to the number of puncturing schemes) and without IR

	Direction
	uplink (HUGE B)


3. Link performance simulations

Robust low bit rate MCSs are useful in order to keep the TBF alive when coverage is very poor.

To determine the coverage performance of MCS-2 and MCS-3 with equivalent coding schemes using QPSK, two new coding schemes with the same bit rates but with QPSK modulation were evaluated (denoted MCS-2-QPSK and MCS-3-QPSK).

Both of the new MCSs required a code rate which was less than 1/3 (0.25 and 0.32 for MCS-2-QPSK and MCS-3-QPSK respectively). As a new mother code would mean that the MCSs would no longer be compatible with any of the existing families, it was decided to use the existing mother code and to perform repetition. The results are shown in Figure 1.
The results show a coverage gain of 3.7dB for MCS-2 compared to its QPSK modulated equivalent and 1.7dB for MCS-3 compared to its QPSK modulated equivalent (measured from the 5 kbit/s point).
Repetition does not produce an efficient code which explains why the performance of the QPSK schemes (especially MCS-2-QPSK) might be even worse than expected.

In the low band, the difference that is caused by the back off in QPSK can be expected to larger.
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Figure 1 - Coverage performance of GMSK and QPSK
4. Blind modulation detection

Inclusion of GMSK modulation is not expected to impact the complexity of blind modulation detection. This is because the detection of GMSK modulation is needed in the DL in order to monitor USF sent in blocks to other mobiles. The detection of GMSK modulation is also needed in the UL because there are cases when the MS could send a control block which was not polled by the network such as the PACKET_CELL_CHANGE_NOTIFICATION message.
5. Conclusion

In this contribution, the coverage performance of EGPRS MCS-2 and MCS-3 were shown to exceed their QPSK equivalents by 3.7 and 1.7 dB respectively. It is therefore proposed that MCS-1 to MCS-3 be included as part of HUGE B and RED HOT B. These MCSs are expected to be useful in very poor conditions in order to prevent a TBF release.
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