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Abstract
In this contribution we point out that the throughput data rate for voice/data differs by over a decade from that required by video/multimedia and trying to accommodate both applications within one network results in excessive implementation complexity and coexistence problems.  It is suggested that a better approach is to deploy these two diverse applications in two different bands.  IEEE802.11 and Bluetooth have established themselves for voice/data distribution in the 2.4GHz band.  Hence, it seems reasonable to suggest that video/multimedia distribution be done via the 5 GHz band.  In addition, operating frequency assignment need to take into consideration a world wide deployment scenario.
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There are two scenarios that can be envisioned for the joint distribution of low rate data (voice/data) and high rate data (video/music): 

1. Distribution within a single network








2. Parallel distribution via two networks


Distribution with a Single Network

Distribution within a single network requires either all network hardware must accommodate the highest throughput rate needed – or – the high rate network hardware must “gear shift” their data rates to accommodate the slowest speed hardware on the network.  Either scenario adds complexity to some, if not all, of the network interface hardware.  In the case of a wireless network, the bandwidth expansion of the high rate waveform causes compatibility problems for low rate hardware hoping to share the media.  For example, in Bluetooth a scatter net consists of several piconets.  Each piconet does a reasonable job of avoiding joint interference with other piconets in the scatter net because of the fact that each channel is 1 MHz wide (i.e. 1 Mbps) and all units are frequency hopping over about 80 channels.  Obviously, if a network unit periodically decides to use 20 MHz of bandwidth (i.e. 20 Mbps), then the designed performance of the network is adversely affected.

Distribution via Two Parallel Networks

In the case of distribution via two parallel networks, we intentionally segregate the low rate data and the high rate date.  The objective is to optimize performance and implementation for each data rate individually.  Specifically, an implementation that makes sense for 1 Mbps data/voice very likely will not make sense for 20 Mbps multimedia data.  For example, in Bluetooth frequency diversity (e.g. robustness to frequency selective fading) is obtained by frequency hopping between about 80 channels.  However, it is not clear that using frequency hopping for a 20 Mbps data unit over this same 80 MHz wide band is a sensible thing to do.  Other implementations for the 20 Mbps may be more optimal.

Obtaining Parallel Distribution Networks – 2.4 GHz and 5 GHz

It is obvious that Bluetooth/TG1 will be deployed in the 2.4 GHz band; hence, it is only reasonable to assume that the High Rate WPAN data should be distributed in the 5 GHz band.  This will not only prevent High Rate data interfering with Bluetooth/TG1 but also prevent Bluetooth/TG1 from interfering with the High Rate data.  

Backwards Compatibility to TG1 – the two band deployment view.

There is some feeling that the PAN HR operational mode needs to be backwards compatible to the TG1 mode.  This requirement makes sense for a single mixed network that handles both low and high rate data, but does not make sense for a hypothetical two band distribution scenario where the low rate data is distributed on one network and the high rate data on a non-interferencing second network. 

Distribution within a single network at 2.4 GHz








Parallel distribution via two networks in two different bands (2.4 GHz and 5 GHz)




World Wide Frequency Band Considerations

Band
World Wide?
Comments

2.4 GHz ISM
Yes
Many deployments in this band.

5.8 GHz ISM
Yes
In US, most of the 5.8 GHz ISM band also falls under UNII rules 15.407.


5 GHz 802.11a frequencies
No
US only (HiperLAN 2 in Europe)

5 GHz HiperLAN 2 frequencies
No
Upper HiperLAN 2 frequencies not allowed in US

Summary of Frequency Allocations

Based upon the above summary table, we see that the ISM frequency band from 5725 to 5850 is available on a world wide basis.  However, we are most interested in the band from 5725 to 5825 that also falls within the UNII band because of the more relaxed rules concerning spread spectrum requirements.
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�  Under part 15.247 the 5 GHz ISM band goes from 5725 to 5850 MHz and in the US spread spectrum operation is requried under 15.247.  However, the frequency band from 5725 to 5825 also falls under part 15.407, UNII, and operation in this band under 15.407 does not require spread spectrum operation.
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