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This summary will describe an industry paper, illuminating the current state of terrestrial wireless communications standards, from researchers at Alcatel, a current leader in telecommunications and data networking infrastructure. The paper delves briefly into the history of cellular phone services from the early 1980s, and then describes, in varying levels of detail, the operational standards in current deployment, as well as the competing standards of the near-term future. It closes with a brief overview of wireless-LAN technology that is developing in parallel to phone services, speculating as to how these two areas may one day converge.
Based on the history of mobile communications offered by the paper, it seems that the development of mobile device technology has traveled the reverse road than that of the personal computer. The PC was created to bring robust computational power to individual users, and then later was used to share data through vast and complicated networking setups. Mobile communications services, on the other hand, began solely as a means to connect users (admittedly through voice only) and have only in recent years been seen as a support mechanism for those that need to work with massive amounts of data on mobile devices. Users are increasingly demanding that their mobile devices act as personal computers in some fashion. This change in demand, along with operational-cost influences, has necessitated a move away from the first-generation systems into the 2G and 3G systems described in the paper. Although a few decades behind the curve in comparison with wired networking efforts, mobile communications can still benefit from the research and development of those wired networks, most notably by switching to a hybrid circuit-switched / packet-switched system, and later, fully IP-centric systems.
The four most prominent current 2G systems in use today are: GSM, cdmaOne, TDMA, and PDC. GSM (and its descendants SMS, HSCSD, GPRS, and EDGE) is the most widely used system across the world. Originally setup as a time-division-multiplexing environment, GSM and its variants can now provide conventional modem-speed data services. cdmaOne, with less than one-sixth of the market penetration of GSM, also offers data transmission speeds comparable to conventional modems. It is based upon the concept of spread-spectrum transmission, where data from individual transmissions are “cut up” and spread across a wide range of frequencies, and then reassembled at the destination (bits are tracked by unique codes identifying source and destination.) TDMA is a standard with decreasing market penetration; many large carriers are switching to GMS-variant systems. PDC is its Japanese equivalent. Both rely on time-division multiplexing.
The focus of the paper sits squarely on 3G mobile communications technologies, and how current systems will evolve to meet them. UMTS and cdma2000 are the two systems ratified by the International Telecommunications Union. UMTS is based on spread-spectrum technology (as in cdmaOne,) and is currently within its first year of deployment. It promises data transmission speeds equivalent to low-end cable modem systems (2 Mb/s.) Also notable is that uplink and downlink channels use separate frequency bands. The alternative, cdma2000, seems lacking, at least as presented by the authors. Current versions can barely best UMTS on the downlink speed, but don’t come close on the uplink. Simultaneous voice and data transmission also is technologically difficult. The newest revision, 1xEV-DV may address these shortcomings by switching to an IP-centric system, but the standard has not yet been nailed down.
The UMTS standard is currently being modified, with the goal being an IP-centric system instead of the current asynchronous transfer mode system. Realizing this goal will result in improved voice quality, rich multimedia data transmission, improved scaling and cost-effectiveness, and easier deployment of more and more advanced usage applications. It will also help by separating development efforts, so that improvements in one area will not necessarily depend on changes in another. Further benefits include easy connection to wired networks (already IP-based) and the PSTN. For reference, Alcatel itself is a sponsor of a key component of this desired transition from ATM to IP. cdma2000 is also being transitioned to an all-IP solution; the authors do not go into detail concerning this.
The paper finally transitions into a discussion of current wireless-LAN technologies. 802.11b is currently the most wide spread among consumers and enterprise customers. This radio technology offers theoretical data transmission rates at the level of 10BaseT Ethernet. However, the authors surprisingly do not mention the current serious drawbacks to 802.11b: interference from other 2.4 GHz devices, such as microwaves and wireless telephones, and the ineffective security protocol associated with it (WEP.) 802.11a is a “successor” to 802.11b that uses the 5Ghz band; it offers around five times the throughput of 802.11b, but the authors do not mention that the effective range at that speed is significantly less than 802.11b. With greater distance, 802.11a scales down its transmission speed to that approaching 802.11b. More promising is HiperLAN2, a parallel 5 GHz standard that solves many problems that 802.11a does not. The authors believe a merging of these two standards will occur soon.
IBM’s Bluetooth technology is also mentioned. It is currently intended to link devices within a home network, such as digital cameras, printers, and PDAs. In its first few years of existence, it has struggled to become a presence in the marketplace, and its low speed may limit its widespread use.
The very last section of the paper is devoted to speculation covering the interoperation of mobile communications services with wireless-LANs and home networks. As an example: a user takes a photo with a digital camera, which uses Bluetooth to simultaneously print it out and upload it to his PDA, which then uses 802.11a to send the photo to his home router, which sends it along his cable modem connection to a friend across the world, who receives it as an email on his mobile phone via an IP-based UMTS 3G system – all through one “send photo to John Smith” command. Although the systems used are currently widely disparate, and will likely remain so for some time, standards bodies are currently working on protocols that will allow wireless-LANs to communicate with UMTS systems, at least. Continued efforts in this and related areas will push us further and further to a completely connected society.
Though light on first-generation mobile services history, and lacking by omission in key points in wireless-LAN technology, the authors of this article have nonetheless succeeded in writing a coherent, well-organized and logically-presented summary of current and near-future mobile communications technology. The issues above can be explained away as merely the authors focusing on their current research area: 2G/3G telecommunications networks. As someone that knew only the “buzzwords” for cellular services (“3G”, “iMode”, for example) I now have a far richer understanding, having read the article, of what is actually going on behind the scenes in the development of mobile communications technology.
