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Enhanced support for CS video telephony over GERAN – discussion paper
1 Introduction

A circuit switched video telephony service is already available in WCDMA. This service is based on the 3G-324M video telephony standard [2] and is carried on a 64 kb/s transparent radio bearer. The same type of service can potentially be provided in a GSM system using ECSD (two timeslot E-TCH/F32). A number of concerns have been raised with regard to the ECSD channels, both in terms of C/I requirements in order to achieve the desired video performance with reasonable coverage over the cells, and the system delay due to interleaving depth. This paper proposes a potential direction for circuit switched data channels that would moderate the C/I requirements, which is likely to be feasible as a GERAN modification with the timescale of Release 7. However, it may be desirable to include as a feature of Release 6.
2 System Description
The video codec is assumed to produce a transparent stream of 64 kbit/s, divided into 2x 32kbit/s streams. For the radio bearers, two alternatives are compared:

1) E-TCH/F32.0 as it is currently defined in 45.003 ‎[6] - referred to as “E-TCH/F32” in the following;

2) The shortened RS code and convolutional coding combination defined for E-TCH/F32 ‎[6]  is replaced. The 640 bit information block is encoded by the turbo encoder defined in 25.212 ‎[7], to form an output block of 1368 bits. This is then interleaved and transmitted as for E-TCH/F32.  This is referred to as “Turbo” in the following;

The simulations were run for TU50iFH sensitivity, and TU3iFH Co-channel conditions. The simulation length used currently is between 150,000 to 600,000 information bits, depending on BER level. The simulations also included the effect of impairments as expected from a practical system.

3 System Simulation Results

The simulation results for the cases described above are shown in Figure 1 and Figure 2. The gains are tabulated as Eb/No or C/I requirements to achieve BER of 10-3 (in Table 1) and estimated requirements for 10-4 (in Table 2) respectively. A BER of 10-4 is typically considered as the required performance to provide acceptable video quality. For the cases considered, an estimated performance improvement of over 2dB is seen to achieve BER of 10-4.

Table 1: Performance Comparison of E-TCH/F32 and Turbo Configurations @ BER=10-3
	
	TU50iFH Ref Sensitivity
	TU3iFH 
Co-Channel

	
	Eb/No (dB)
	C/I (dB)

	E-TCH/F32
	9.3
	12.8

	Turbo
	7.1
	10.9

	Relative Gain
	2.2
	1.9


Table 2: Performance Comparison of E-TCH/F32 and Turbo Configurations @ BER=10-4
	
	TU50iFH Ref Sensitivity
	TU3iFH 
Co-Channel

	
	Eb/No (dB)
	C/I (dB)

	E-TCH/F32
	10.4 (est)
	14.2 (est)

	Turbo
	8.0 (est)
	12.2 (est)

	Relative Gain
	2.4 (est)
	2 (est)


4 Discussion

The E-CSD channels have been proposed as a possible bearer for provision of video telephony services over GERAN. It has been noted that E-CSD as currently defined will not provide sufficiently good coverage over the cell area. It has also been noted that the currently defined interleaver depth causes a round trip delay that exceed ITU recommendations. This paper has looked at the former issue.

Simulations have shown that the currently defined turbo encoding structure as defined in WCDMA has good potential to significantly improve the BER performance of an E-CSD channel.

There are a number of advantages to using the WCDMA turbo coding scheme.

1) The turbo coding scheme from WCDMA is already well characterised.
2) Modifications are localised to the baseband section, with no changes in radio section, or in protocol

3) Dual mode GSM/WCDMA handsets will already include turbo coder capability. For equipment that does not already include the turbo coding components, the extension is feasible within the timescale of Release 6.
5 Conclusion

This paper has discussed the use of turbo coding as a potential for providing performance improvement of E-CSD like channels. At the requirements for video telephony support (BER 10-4), improvement over 2dB. A discussion highlighted the potential advantages to inclusion of turbo coding in GERAN.
We would propose this as a way forward to provide video telephony service in GERAN. We welcome feedback from other GERAN colleagues.
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Figure 1: E-CSD 32kHz, TU 50km/h, ideal hopping, sensitivity
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Figure 2: E-CSD 32kHz, TU 3km/h, ideal hopping, co-channel
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