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ABSTRACT

This paper aims to add the information access capabilities to enable user’s mobile terminals in a 
wireless small satellite telemetry system. The cellular phone-centric mobile network architecture 
provides wireless communication link; telemetry information is provided to users in a highly 
personalized form according to the end-user’s range. 

We choose a reference system-level model of network architecture and compare its performance 
with common small satellite telemetry network link; evaluation results derived using a known 
analytical model. The result of original hypotheses, network architecture’s prototype includes 
both analytical performance evaluation and simulation techniques, are discussed in detail.  
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INTRODUCTION

The anticipated earth networking of future small satellites for earth observing creates significance 
of one telemetry network supports many user terminals to telemetry: LAN based-pc, phone, WAP 
mobile terminal, IP-telephony [1], [2]. Telemetry users want instant access wherever they are 
located, whenever they need the telemetry information, especially when fixed satellite telemetry 
system lacks immediate data deserve. But telemetry devices lack the display capabilities that 
users deserve from PCs, and the user interface is unhandy at best, hence leaving these devices 
inconvenient for telemetering information access [1]. On the other hand, more capable and 
user-friendlier telemetry information appliances lack mobility. Accordingly, the key need here is 



calling for a kind of network, with true wireless capability having much greater adaptability to the 
resources available and to the traffic and service needs. 

Wireless access technology, by providing ubiquitous and tetherless network connectivity to 
mobile users, has to some extent already realized the vision of anytime anywhere access in two 
specific domains [1], [2]: cellular telephony and wireless data networks. [3] Provides a cell 
phone-centric mobile network architecture and access method developed to add the envisioned 
information access capabilities to any enabled consumer electronics device or vehicle. [4] Shows 
a good estimate of travel time from cell phones used as probe vehicles, analyses traffic volume 
data and call volume data observed from the cellular network, etc.  

In this paper, we discuss the network architecture by which earth station telemetry users can use 
the existing cellular phone network to connect to an LAN-based PC’s line for telemetry data 
purposes. Connections will be made only when the telephone network's line is idle. The rest of 
the paper is organized as follows. Section II describes the system scenario. In Section III we 
discuss the problems of telemetering system architecture, then we discuss the conclusions and 
further work in Section V. 

CHARACTERISTIC OF SYSTEM SCENARIO 

Satellites are unique components of communication systems that possess singular properties. The 
cellular phone-centric mobile network architecture and access method developed to enable such 
ubiquitous access to information. As figure 1, system is comprised of many different terminals 
and a server.  
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Figure 1 System Scenario 

The client is a wireless communication device such as a cell phone, connected to a user device 
such as a FAX. The user device either has built-in support for the system by having a physical 
interface to the wireless device. The client gets personalized information services and content 
from such link server through the mobile link. Alternate delivery channels enable high bandwidth 
content such as pay-per-view telemetry data through cable when using HITLink on a mobile 
phone. The small satellite telemetry system described here was designed to satisfy the 



requirements for Low Earth Orbit (LEO) satellite. For this access in particular, satellites telemetry 
systems offer substantial function that can support transmission at wireless environment.  

SYSTEM NETWORK ARCHITECTURE 

1. The Small Satellite Ground Telemetry System  

HITlink cellular phone-centric mobile wireless network for LEO small satellite telemetry takes 
part of IMT2000/CDMA2000 as reference to describe the required network extensions. The 
whole system is an integrated solution that utilizes existing LAN and wireless cell phone digital 
communications technology infrastructure, as shown in figure2. It essentially consists of two 
main elements: a Ground Segment (GS) and a Space Segment (SS). The SS relates to the 
satellite’s characteristics and the type of orbits used by the satellites. The GS consists of User 
Mobile Terminals (UMT), Earth Stations (ES), the internetworking with the fixed network, Public 
Land Mobile Networks (PLMNs); PSTN: Public Switched Telephone Network; STP: Signal 
Transfer Point; RNC: Ratio Network Controller; MSC: Mobile Switched Controller; GGSN: 
Gateway GPRS Support Network;   
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Figure 2 HITlink Small Satellite Telemetry System Ground Segment 

2. Network Architecture Supporting and Identifying Mobile Terminals 

A mobile cell-phone centric network can generally be compared with a fixed infrastructure 
consisting of network elements that allow mobile users to access network services through idle 
telephone network channels. Wireless telemetry network that provides building blocks and 
technology underpinnings for the deployment of intelligent industrial process control systems 
will promote the long-term goal of increased energy efficiency in the industrial sectors.  

The process of transferring the telemetering information to a mobile terminal involves complex 
interactions between the network and the terminal, both in terms of initially finding the most 
suitable mode given a number of options (mode negotiation) and subsequently ensuring that the 



terminal functions properly after identification is completed. Whereas it is important to bear in 
mind that small satellite telemetry information achieved and transferring are closely related when 
cellular phone network is idle, as the former is a means for achieving the latter. Mobile terminals 
and local terminal procedures must be supported by network architectures and their use.  

SIMULATION ANALYSIS 

The proposed architecture has been evaluated using the response time, which measures the 
duration of the process. The response time is defined by the interval between the time when 
downlink telemetry data gets to earth station controller and the time when the mobile or fixed 
user terminals receives the information. The response times of the two architectures are obtained 
by queuing theory and simulation, respectively. As for the LEO small satellite telemetry link load, 
data measurements are shown for our statistical average case scenario, plotted as the frame of 
targeted CCSDS telemetry data. As figure 4.  

Figure 4 Reponse Time for Telemetry Data Size 

In figure4, the response time is gradually increasing with size of the telemetry data adding, and 
the response difference between cellular-centric network and common satellite telemetry link is 
nearly a constant. However this comes to no surprise when we suppose the transmission is ideal 
wherever no multichannel interference and the mobile users are nearby. Under ideal channel 
environment, in the average case scenario, the expected value remains the optimized mobile 
users’ compared with fixed terminals’ reach. The location of the network elements, due to 
physical limitations, cannot always be optimal. That is a fundamental limitation, which prevents 
the feedback of such network architecture. Hence, cellular centric network architecture overall 
response time is always higher than that of the common satellite telemetry link.  

The possible multichannel effect will bring the situation that in cellular centric network 
architecture, the path diversity, copies of the same telemetry frame are forwarded along different 
routes to provide redundancy against uncertain interference conditions and network connectivity. 
Also, in multiuser diversity, each telemetry frame is sent along only one route to take advantage 
of the closeness of the relay node, thus is the view of a little different from the traditional 
technique of fixed ground telemetry network. 



CONCLUSION AND OPEN ISSUES 

In this paper, we have examined cellular-phone centric network architecture used in wireless 
small satellite telemetry system. We exploit a network architecture for mobile telemetry user 
terminals, which is best visualized in figure 3. Focusing on the statistically LEO satellite 
telemetry data, the central problem we face in the work is whether the cellular network delay 
tolerance on applications can be usefully exploited in a centric wireless telemetry network as 
compared with fixed ground telemetry network. This system has been embodied in earlier fixed 
ground telemetry system, which are not designed for delay-tolerant data applications. We showed 
through simulation and implementation measurements to get the result that our cellular phone 
centric network schemes perform well under the ideal channel relay tolerance environment in 
terms of response time. In our telemetry transmission, data overhead and the additive channel 
noise is efficiently and spatially limited. However, our cellular-phone centric wireless telemetry 
base earth station cannot really provide ubiquitous coverage, but only allows mobile users to get 
telemetry information when the mobile user number is not too large. The future design goals of 
our wireless telemetry network architecture are efficient routing, limited disruption, QoS support, 
and reliability.  
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