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Performance comparison of 8PSK and GMSK modulation for FLO

1 Introduction

At GERAN#13bis, the possibility of switching between 8PSK and GMSK modulation when using rectangular interleaving was raised [1]. The purpose of this paper is to compare the performance of several FLO configurations using either 8PSK or GMSK modulation, in order to make a decision on whether 8PSK/GMSK switching is required.

2 Simulation parameters and FLO configurations

The following simulation parameters have been used.

	Radio channel profile
	TU3iFH

	Channel variation during burst
	dynamic

	Channel taps
	6

	Frequency
	900MHz

	No. of frames simulated per point
	30000

	Interferer
	Cochannel. GMSK.

	RF imperfections modelled
	None.


Table 1 Simulation parameters

Table 2 details the transport format combinations simulated. For the case with one transport channel (TrCH), transport blocks size of 41,100, 200, 300 and 400 bits were tested. 41 bits was simulated as it is the block size required for SID_UPDATE. For 2 TrChs, a transport format combination with 100 bits for TrCh1 and 150 bits for TrCh2 was simulated.

	No.of transport channels
	1
	2

	Transport block sizes [bits]
	41, 100, 200, 300 and 400.
	100,150 bits

	CRC length [bits]
	12
	12

	Interleaving depth [ms]
	20
	20

	No. of TFCI bits [bits]
	1
	1

	No. of TFCI bits after encoding [bits]
	8 or 16 

	8 or 16


Table 2 Transport format combination parameters

3 Results and Discussion

Annex A contains performance curves for the FLO configurations detailed in section 2. For a TrCH with a block size of 41 or 100 bits the block erasure rate performance of GMSK and 8PSK modulations is almost identical, with only a slight degradation for 8PSK at 10% BLER. As the transport block size increases the performance of 8PSK is increasingly better than GMSK at both 10% and 1% BLER levels. The following tables (Table 3, Table 4, Table 5 and Table 6) summarize the difference (in dB), in terms of C/I when operating at the 10% BLER and 1% BLER reference levels.

	Transport block size [bits]
	10 % BLER (GMSK)

[dB] 
	10% BLER (8PSK) 

[dB]
	Gain for 8PSK

[dB]

	41
	-0.2
	-0.2
	0

	100
	2.9
	2.8
	+0.1

	200
	6
	5.6
	+0.4

	300
	10.6
	9
	+1.6

	400
	16.1
	9.9
	+6.2


Table 3 Performance at 10% BLER with 1 TrCh.

	Transport block size [bits]
	1 % BLER (GMSK) 

[dB]
	1% BLER (8PSK) 

[dB]
	Gain for 8PSK

[dB]

	41
	3.8
	3.6
	+0.3

	100
	6
	6.2
	-0.2

	200
	10.3
	9.4
	+0.9

	300
	14.9
	11.6
	+3.3

	400
	22
	13.4
	+8.6


Table 4 Performance at 1% BLER with 1 TrCh.

For 2 TrCHs, 8PSK again outperforms GMSK (the total block size is 300 bits excluding additional CRC overhead)

	Transport channel
	10 % BLER (GMSK) 
	10% BLER (8PSK) 
	Gain for 8PSK

	BLER for both (1,2)
	8.8
	7.4
	+1.4

	1
	8.1
	6.7
	+1.4

	2
	8.5
	7.1
	+1.4


Table 5 Performance at 10% BLER with 2 TrCh.

	Transport channel
	1 % BLER (GMSK) 
	1% BLER (8PSK) 
	Gain for 8PSK

	BLER for both (1,2)
	11.1
	8.6
	+2.5

	1
	10.8
	8.4
	+2.4

	2
	10.4
	7.9
	+2.5


Table 6 Performance at 1% BLER with 2 TrCh.

If we assume similar implementation margins for both 8PSK and GMSK then for small transport block sizes, GMSK and 8PSK performance is approximately the same. For larger transport block sizes there is a clear benefit to using 8PSK modulation. This is true for both the one and two transport channel configurations.

4 Conclusions

As demonstrated, if 8PSK modulation is available, it is beneficial to use 8PSK rather than GMSK. Furthermore, there is no requirement to have the capability to switch between 8PSK and GMSK modulation within a transport format combination set. Also, an advantage of restricting the TFCS to one modulation is that blind detection would not be required. Thus, it is confirmed that the modulation should be a parameter of the DBPSCH, and therefore it is the same for all the TFCs as stated in section 9.1 of the FLO TR [3].

5 References

[1] G2-030166 “Proposed Revision of clause 9 of FLO TR”, Siemens, GERAN#13bis, Winchester, UK, 10th-14th March 2003.

[2] G2-030196 “3GPP 45.902 TR FLO v1.0.1”, Nokia, GERAN#13bis, Winchester, UK, 10th – 14th March 2003.

A Annex – Simulation results
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Figure 1 – BLER for GMSK and 8PSK modulation for FLO (1 TrCH) with block sizes of 100, 200,300 and 400 bits
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Figure 2  – BLER for GMSK and 8PSK modulation for FLO (2 TrCH) with block sizes of 100 and 150 bits.

� As defined in the FLO TR � REF _Ref36454185 \r \h ��[1]�.
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										0.9923		0.954992586				-5.0086		1

										3.99		0.7345138682				0		0.9162204901

										10		0.0776247117				4.991		0.2834653633

										15		0.001250259				9.99		0.0063095734

										20						15

								TFC size		400

								Modulation		GMSK						8PSK

										C/Ic(dB)		BLER				C/Ic(dB)		BLER

										0.9923		1				-5.0086		1

										3.99		0.9833316097				0		1

										10		0.5984115951				4.991		0.5542427234

										15		0.1412537545				9.99		0.0349945167

										20		0.0156675107				15		0.0000333426

										25		0.0011000185

								TFC size		100

								Modulation		GMSK												8PSK

										C/Ic(dB)		BLER (GMSK)		TrCh1-BLER (GMSK)		TrCh2-BLER (GMSK)						C/Ic(dB)		BLER (8PSK)		TrCh1-BLER (8PSK)		TrCh2-BLER (8PSK)

										0.99		0.89888		0.84140		0.87275						-5		1.0000		1.0000		1.0000

										3.9923		0.55873		0.46026		0.50119						0		0.8650		0.7834		0.8318

										9.99		0.02512		0.01400		0.01925						4.9914		0.1995		0.1318		0.1652

										15		0.00010				0.00010						9.991		0.0029		0.0012		0.0020

										19.99												14.991
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