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Performance Evaluation of Physical Layer Multiplexing

1 Introduction

This contribution presents performance results obtained for the DTX multiplexing scheme, i.e. when best effort data is multiplexed in the silence periods of a speech call. We consider mobile stations utilizing a single timeslot in uplink and two timeslots in downlink (2+1). In both the uplink and downlink, best effort data is transmitted in the speech silence periods. In the downlink, an extra time slot that does not carry speech is available for data transmission.

The performance investigations concentrate on evaluating the application layer performance that can be expected when accessing web-pages on the internet over such a best-effort bearer. We compare the results obtained for the DTX scheme with the so-called DTM multiplexing scheme, as it exists today. In this scheme, the speech is carried on a half rate channel in both the up- and downlink and the remaining bandwidth is used for data.

2 Simulation Assumptions

The simulation results presented in this document have been performed for two different channel conditions. The first is supposed to be a worst case scenario, implying the usage of MCS1 and resulting in an RLC packet loss rate of 12%. The second scenario is a best case scenario implying the usage of MCS9 and no RLC packet losses. For both scenarios the following assumptions have been made:

· The mean size of the web objects is 12 Kbytes

· http1.0 is used, but the TCP windowsize is kept for subsequent http-requests

· no pipelining of http requests

· TCP maximum segment size is 536 byte

· TCP maximum window size is 8 Kbytes

· 60% speech activity is assumed

· RLC window size is 256 in the downlink, and 192 in the uplink

· IR soft combining

· No header compression of TCP/IP packets

· Permanent TBF, i.e. the TBF is kept alive for the complete simulation

We have selected the average bitrate achieved during the download of a complete web-page as performance measure. A web-page consists of a number of web-objects, which are either the html body or embedded objects such as images.

We define the webpage bitrate as:
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3 Simulation Results

The figures below show the performance in terms of web page throughput for the two considered scenarios.
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Figure 1: Simulation Results: Mean Throughput per Web-Page for MCS 1
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Figure 2: Simulation Results: Mean Throughput per Web-Page for MCS 9

4 Conclusions

The performance figures presented in above show that the performance on application layer achieved by the DTX multiplexing scheme deviates much from the DTM performance, although the mean channel availability differs only slightly (DTM: 0.5 uplink 1.5 downlink / DTX: 0.4 uplink 1.4 downlink).

The reason for the worse throughput is that DTX introduces periods where the uplink channel is completely unavailable for the best-effort traffic, which disturbs the flow of acknowledgement messages resulting into a degraded throughput in the downlink. This stalling of the TCP protocol has also been observed in the 1+1 configuration [2].

The DTM scheme avoids this problem at the expense of a lowered bitrate available for the transportation of speech frames.
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