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Background


	The impact of uplink multiple access scheme on traffic reshaping for a broadband GEO satellite ATM network is being investigated. In the satellite network we are investigating, the satellite OBP is an ATM switch. A number of Subscriber Access Units (SAUs) connect individual users to the satellite network. A mix of frequency and time sharing access (MF-TDMA) is baselined for the satellite uplink, where the SAUs can access carriers of bandwidth on a time shared basis, with a time slot dimensioned on the basis of one single ATM cell transmission. An integrated CAC and BOD algorithm is used for the satellite uplink multiple access. 


To assess the impact of CAC/BOD on traffic reshaping, an OPNET™ simulator is developed for the CAC/BOD algorithm. In the CAC/BOD simulation, 13 different kinds of source traffic for 13 different applications are investigated in the system. Each of these applications is identified in terms of ATM transfer capabilities: CBR; rt-VBR; nrt-VBR; ABR; and UBR.   Figure 1 shows ATM transfer capability for each of these applications simulated in the satellite system. Here we investigate the impact of CAC/BOD on the characteristics of the traffic in the satellite network, i.e. CAC/BOD-induced traffic reshaping.  In particular, we are interested in CBR, rt-VBR, and nrt-VBR traffic, i.e., Types 1 - 5. We compare the traffic descriptors from source SAU with the traffic descriptors after CAC/BOD at the satellite, for each of the five traffic types. CAC/BOD simulation results are used to compute the traffic descriptors of the traffic traces. 
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Figure 1. ATM Transfer Capability for Applications


	We use a general approach of source traffic modeling that is based on a three level traffic model: session level, burst level, and cell level. Detailed source traffic models are given for each of the 13 applications above.


In ATM networks, CBR traffic is described by PCR (peak cell rate) only.  VBR traffic is described by PCR, SCR (Sustainable Cell Rate), IBT (Intrinsic Burst Tolerance), and MBS (maximum burst size) [1]. UBR traffic does not have a traffic descriptor.  ABR traffic is described by PCR and minimum cell rate.


From preliminary analysis and simulations done so far, we observed that for Type 1 and Type 2 (CBR) traffic, the uplink CAC/BOD multiple access re-shapes the traffic so that it acts like rt-VBR traffic with a very high PCR = 5208.33 cells/second, and SCR = 166.67 cells/second, and IBT = 0.192 seconds. For Type 3 (rt-VBR) traffic, the uplink CAC/BOD multiple access re-shapes the traffic to be with a very high PCR = 5208.33 cells/second. SCR for Type 3 traffic is 2.563 cells/second, which is much lower than that of the source, but IBT = 12.096 seconds at the satellite. For Type 4 (rt-VBR) traffic, the uplink CAC/BOD multiple access re-shapes the trafficwhich is smaller than declared IBT. The MBS at the satellite is 2.5 times the MBS from the source. For Type 5 (nrt-VBR) traffic, the uplink CAC/BOD multiple access re-shapes the traffic to be with a very high PCR = 5208.33 cells/second. SCR for Type 5 traffic is 2.95 cells/second, which is much lower than that of the source, but IBT = 14.592 seconds at the satellite. 


	We found that all the traffic contractors for the source CBR, rt-VBR, and nrt-VBR traffic are violated after CAC/BOD. If traffic violates declared traffic descriptors, then the traffic is subject to tagging and even dropping in terrestrial networks. Corrective traffic reshaping function is needed to counter-act the traffic reshaping caused by CAC/BOD uplink multiple access of the satellite networks.





Further Study


Recent measurements of network traffic have shown that the self-similarity is a ubiquitous phenomenon present in both local area and wide area traffic traces [2].  A number of papers have studied the implications of long rang dependence for traffic modeling and network performance evaluation, e.g.,  [3 - 6]. The research may be broadly classified into two categories, one primarily focuses on traffic characterization and modeling issues, the other focuses on performance evaluation with the increasing popularity of WWW, email, and other Internet applications. However, due to the bandwidth limitations and noisiness on the airlink, the impact of self-similarity of data traffic will be even greater in satellite and wireless than that of wireline. Effect of uplink multiple access scheme CAC/BOD on self-similar traffic needs to be examined.  


Intuitively, the filtering effect of CAC/BOD reduces or eliminates the degree of self-similarity in traffic.  Studies done for Teledesic show that self-similarity is not eliminated from traffic after CAC/BOD.  These studies, however, do not comment on whether the self-similarity is mitigated or reduced. Further simulations need to be done to study these effects.
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The results of this simulation task would publishable in technical journals or conferences.  If you are interested in being pointed to the proper venues, assistance in submitting a paper or interested in Co-Authoring a paper, please contact either of us.
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