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Video Telephony in GERAN

1. Introduction

The support of video telephony in GERAN was discussed in two contributions [1] [2]. It was suggested that because of the delay requirements of video telephony services, ECSD channel coding cannot be used as such in GERAN and something needs to be done in order to reduce the interleaving depth. Two new interleaving schemes were proposed: 80 and 60ms. The purpose of this contribution is twofold. First compare through link level simulations the performance of these two new schemes with the performance of FLO. Secondly, list different approaches when trying to reduce the interleaving depth.

2. Simulation setup

The video codec is assumed to produce a transparent stream of 64 kbit/s. For the radio bearers, four different alternatives are compared:

· E-TCH/F32.0 as it is currently defined in 45.003 with an interleaving depth of 110ms - referred to as “E-TCH/F32.0” in the following;

· E-TCH/F32.0 with a shorter interleaving of 80ms [1] - referred to as “Ericsson 80ms” in the following;

· E-TCH/F32.0 with a shorter interleaving of 60ms [1] - referred to as “Ericsson 60ms” in the following;

· FLO with 80ms interleaving (a transparent 32.0 kbit/s service is implemented by setting the transport block size to 640 bits and CRC to zero) - referred to as “FLO 80ms” in the following. Note that FLO as currently specified for Iu mode in Release 6 does not include 80ms interleaving. It could be easily added though.

The simulations are carried out on a TU3iFH environment, the simulation length being 20000 radio packets/blocks for high BER (>10-3) and 200000 radio packets/blocks for low BER (<10-3). Typical receiver impairments are also included.

3. Simulation Results

The simulation results are shown in Appendix A and summarized in Table 1 below. It should be noted that the performance of a transparent service like video telephony should be characterized in terms of BER, while the BLER figures are given mainly for reference purposes. At BER=10-3 and 10-4 it is interesting to note that FLO performs even better than ECSD. The losses introduced by a reduced interleaving depth are comparable to the losses presented in [1].

Table 1 - Simulation Results
	Configuration
	Link level performance (C/Ico [dB])
Gains are relative to E-TCH/F32.0

	
	BER=10-3
	BER=10-4
	BER=10-5

	E-TCH/F32.0
	12.87
	14.37
	15.49

	FLO 80 ms
	0.53
	0.28
	-0.26

	Ericsson 80 ms
	-0.44
	-0.47
	-0.66

	Ericsson 60 ms
	-1.13
	-1.32
	-1.64


4. Ways Forward

For enhanced support of video telephony in GERAN, four different alternatives are possible in order to reduce the delays to an acceptable level:

· In Release 99, replace the interleaving of ECSD by something shorter as proposed in [1]. This is a quick but not future proof solution: we cannot guarantee that there will not be other services, which could benefit from a long interleaving depth. While improving the support of video telephony, there is also a risk that we reduce the performance of other future services.

· In Release 99, change ECSD channel coding to something compatible with FLO (CRC, channel coding, puncturing and interleaving that would be generated by FLO). This solution alleviates future mobile implementation if we assume that FLO will be introduced in future releases.

· In Release 6, introduce FLO at layer one with a predefined set of fixed configurations. From upper layers, the physical layer looks the same and only new code points are required to support what is seen as new channel coding. This solution can be seen as an intermediate step that provides the benefits of a simpler layer one design in the long term, without the complexity of changing layer 2 and 3 to support the full flexibility of FLO.

· In Release 6 or 7, introduce FLO on the A interface. This is the most flexible and future proof solution but also the most complex.

5. Conclusion

The delays introduced by the interleaving depth of ECSD make the support of Video Telephony services difficult in GERAN. Four solutions were proposed to reduce the interleaving depth: form a quick patch to Release 99 to the full flexibility of FLO in Release 7. The best solution will be the one answering the two following questions: how fast do we need it? How future proof does it have to be?
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Annex A - Link Level Results
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