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An Example of RT Multimedia Service Improvement
with the Flexible Layer One

1. Introduction

A flexible layer one based on the same principles that are used in UTRAN, is proposed for GERAN [1]. Through several enhancements such as reduced granularity and flexible interleaving, the radio bearers offered by FLOC improve the link level performance of RT IMS services compared to Release 5. In [2] very interesting gains were shown but the studies were only based on coding rates estimations and thus did not include real link level simulations.

The purpose of this contribution is to take an example of RT multimedia service and through simulations, compare the performance of the Release 5 radio bearers with the one that can be obtained with the FLO architecture that is proposed for GERAN Release 6 in [1].

2. Example of RT Multimedia Service

One key aspect in the support of IMS services is that the RAN should be flexible enough to accommodate any service [3]. For this example, no assumption is therefore made on the content of the RTP packets. It could be MPEG4 audio, MPEG4 video or anything else. Only the three following QoS requirements are set in order to set up the radio bearers:

· Source rate:

· 160 bits RTP/UDP/IP packet every 20ms ( 8kbit/s

· 240 bits RTP/UDP/IP packet every 20ms ( 12kbits/s

· 320 bits RTP/UDP/IP packet every 20ms (16kbit/s

· RBER that requires a 12 bits CRC to be used.

· Delay that allows a 40ms interleaving depth to be used but does not allow the RLC to be acknowledged.

3. Radio Bearers

In this section the radio bearers that can be used for the support of the RT multimedia service example described in the previous section are given.

3.1 Release 5

In Release 5 the radio bearers that can be used for RT multimedia services are based on the (E)GPRS coding schemes. However, these coding schemes are not optimised for the support of unacknowledged RT multimedia services in general [2] and for the support of the given RT multimedia service example in particular. 

Firstly, although a 40ms interleaving depth is allowed, according to the delay requirements, it is not possible to apply it when using the (E)GPRS coding schemes. Then, fortunately the RBER requirement matches the capability of the EGPRS coding schemes where 12 bits CRC are used. And finally since the payload to be carried does not exactly fit into one RLC packet some padding has to be used (The RLC is in unacknowledged mode). The resulting release 5 radio bearers are therefore:

· For the 8kbit/s source rate, MCS-1 is used with 16 bits of padding.

· For the 12kbit/s source rate, MCS-3 is used with 56 bits of padding.

· For the 16 kbit/s source rate, MCS-4 is used with 32 bits of padding.

3.2 Release 6 with FLO

With FLO, it is possible to optimise the physical layer according to the QoS requirements at radio bearer setup. For the RT multimedia service example, it means that:

· The coding scheme can be adjusted at a bit level and no padding bits are used.

· The RLC/MAC header can be optimised for unacknowledged mode [2].

· A 12 bits CRC is used as requested by the RBER requirement.

· A 40ms interleaving depth is used as allowed by the delay requirement.

4. Link Level Performance

In order to simulate the FLO, a simulator based on the architecture presented in [1] was developed. The link level performance of the radio bearers of release 5 and the ones that can be obtained with FLO in release 6 are here compared for the support of the RT multimedia service example. The RLC was unacknowledged, 20 000 frames were simulated in TU3iFH, and impairments were included. For FLO, a 24 bits coded TFCI was assumed [1]. Simulations results are available in Annex A and summarized in the table below:

	RT multimedia service Source Rate
	Release 5
	Release 6 with FLO
	Gain from FLO

	8 kbit/s
	11.0 dB
	7.4 dB
	-3.6 dB

	12 kbit/s
	19.5 dB
	11.3 dB
	-8.2 dB

	16 kbit/s
	25.1 dB
	15.4 dB
	-9.7 dB


Table 1. Link level performance
C/Ico at 1% of FER (TU3iFH - 900MHz)
The gains are quite important and very close to what was assessed earlier [2] [4]. For an 8kbit/s RT multimedia service, the simulations show that FLO can bring a 3.6dB gain. At this rate, only a few padding bits are used in the Release 5 radio bearer. Consequently, the gain of FLO mainly comes from the reduced overhead and the longer interleaving depth. In [2], the improvement due to a reduced overhead was estimated at 1.6dB while the improvement due to a longer interleaving depth was assessed at 2dB. In total, a 3.6dB gain was expected and this is exactly what the simulations show! For a 12kbit/s RT multimedia service, FLO is shown to bring 8.7dB gain and for a 16kbit/s RT multimedia service, the gain is 9.7dB. These two results also corroborate earlier estimations.

In brief, the simulation results confirm what was assessed earlier: the FLO improves the performance of RT multimedia services a lot.

Note: it is important to remember that it does not mean that the performance of EGPRS is poor, but simply that EGPRS was not optimised for unacknowledged dedicated RT services. In acknowledged mode, the performance difference is expected to be much smaller.

5. Conclusion

Through a simple RT multimedia service example this contribution has shown how attractive a flexible layer one is for an efficient support of RT IMS services in GERAN Release 6.
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Annex A - Link Level Results
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