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Well, there’s a new Sheriff in town and his name is Digital Television. His deputy’s name is Public Safety. So it looks like we’ll all need to clear out of town….right?  Wrong!  These guys are being heralded as the “bad guys” of the UHF spectrum and while it’s a fact that life will be a bit more crowded here in town, we can all coexist peacefully under the new regime.  It’s important to realize in this environment of new, increased UHF usage, that it has always been the bane of wireless users to be able to deal with potential interference, which has always existed. In this new era, the nature and location of this potential interference has changed, but the methods by which we can deal with it haven’t. In an effort to help you (and wireless mics) overcome some bad press, we’ve compiled some common questions and will try to provide some answers to this confusing (but not necessarily elusive) issue. This information has been acquired through many extensive discussions with  experts in the field of wireless (including RF engineers and attorneys linked strongly to the FCC).  Hopefully, this document will help to answer some burning technical and legal questions about the current state and future of wireless mic systems….  

· How many Sony systems can I use in one location?

· This depends on  the wireless system you are using and which channel plan you use (more about channel plans in a second).  Also, the RF environment is a large factor, depending on what frequencies are in use in a given area.  The goal is that you want to be able to use as many systems together in on location as necessary, without the risk of systems interfering with each other because of incompatible frequencies (and/or associated harmonics).  The key to success here is to use a group (or groups) of channels with the  right frequencies.  Sony has devised channel plans which are preset within the UHF receivers and if used properly, will allow your systems to perform reliably within a particular location.  There are six channel groups and each group contains a selection of compatible frequencies for each TV channel (64-69). The variations within this plan are as follows:

Up to 19 systems can be used in one location if all channels are available (64-69)

Up to 13 systems can be used if all three odd numbered channels (65, 67, 69) are available.

Up to 11 systems can be used if all three even numbered channels (64, 66, 68) are available.

Up to 8 systems can be used if you are operating across one odd and one even numbered channel



Also, for using large numbers of systems together, you will require a larger number of available frequencies.  Because of Sony’s versatile channel plan, we actually have 282 channels spanning channels 64-69.  However, because of potential IM (inter-modulation) interference, it will only be possible to use some of these at the same time. With the use of our band splitting divider WD-880A, which assures tight filtering of each individual TV channel, it is possible to use up to 42 systems in one location at the same time! Remember that 800 Series systems (channels 64, 66 & 68) and Freedom Series (channel 68) components are compatible and interchangeable. It is possible to configure a system to your needs by supplementing components from one system or another.

· What would be the right Sony system to use for a given location?

· Sony offers systems on different TV channels (64, 66 & 68) , including transmitters with varying RF output power (2.5-20mW). We also offer passive ¼ wave or active antennas with our receivers.  So which combination of these is the right one to use?  Well, these various options are there for a reason. Each one is designed to optimize performance under different conditions.  Let’s take them in order:

1)  Channel- The best approach here is to know which UHF channels are available in your area. This can be checked easily with the local FCC office. Since all TV and high power usage is registered , they will be able to inform you of what stations are active in your location.  If for example TV channel  68 is active, you will want to avoid this channel. Use channels 64-67 or 69.

2)  RF output power- This one might seem obvious: More power, more range. Better, right? Not necessarily.  Higher output (in excess of 10mW) comes with a price. With one or two systems in operation, higher power is generally not a problem. So, for applications like news crews (where there are usually no more than a couple of systems operating in one location), this works very well. Especially because of the distances involved. This is a brute force method, which can only work when the airwaves are pretty clear.  But, once you start to add systems operating at this RF power level, they will start competing with each other at the receiver end. This will result in extreme inter-modulation distortion (a beating of frequencies, which can cause severe dropouts). This would be like using a chain saw to cut your hair, or driving at 150 MPH in heavy traffic. When we need to use a lot of systems together (3 or more), the rules change a bit. Transmitters in this application should typically have lower RF output (<10mW).  But, how do we compensate for this drop in RF power to achieve the same working distance?  We do this by increasing the gain or sensitivity at the receiver end. This is accomplished with the use of active, high-gain antennas (AN-820A). It has always been the job of the receiver to “pull in” the signal which is being transmitted. Sometimes less is more. This type of setup is typically used in large stage productions (like Broadway shows), where as many as 30 or 40 systems are being used together. 

3)  Antennas- The choice of active (high-gain) or passive (1/4 wave or ½ wave antennas) is pretty simple. Active antennas are used when there are several systems in operation or when the working distance is extreme (in excess of 100yds.). Passive antennas are acceptable for 1 - 3 systems operating together at close proximity to the receiver .

· There is a DTV station near me on Channel  68.  How will this affect the use of my Sony wireless system?

·  Hopefully, this shouldn’t effect you if you know it’s there and where it’s located. Simply use another channel. If you have channel 68 (which operates on channel 68 & 69) use the channel groupings on 69. This situation may limit how many systems you may use in this location. It may require that you get systems on other channels (64 or 66) to meet this requirement. Should a DTV station appear on the channel you’re using and you cannot “sidestep” it, there may be interference, depending on the distance and strength of the broadcast. Since DTV stations have barely begun operating in the US, it is not generally known what the nature of interference from a digital broadcast will be.  It is believed by many RF experts that, because DTV is a side-band digital transmission, it will only appear as a “noise floor” anomaly, that is - it will increase the background noise level. This, depending on the sensitivity of the squelch system of a given wireless system, could be dealt with effectively, if the DTV broadcast is of acceptably low transmission strength. This is currently being studied and we should have more information on this in the near future.

· I am traveling across the US with several wireless systems (3+). How should I plan on avoiding potential interference?

· Traveling with wireless can be a challenge. To get positive results in this situation requires paying attention to the RF environment as it changes and in general,  being prepared.  Firstly, it would be advisable to travel with as many channels as possible. This may vary depending on the number of systems that will be used.  If only a few systems (less than 8) are required, then channel 68 (68 & 69) are all that is needed, since it is unlikely that you will find both in use in the same location.  If the requirement is greater (10 systems or more), then it would be a good idea to carry at least one additional frequency (64 and/or 66).  It is also advisable to check with the city of destination as to what TV channels or other primary usage is active their area. Information on this is available from the FCC web-site: www.fcc.gov. This will help you plan what frequencies to select.  It will also be important to know ahead of time, what channel  plans are available to you in that area, so that if interference is encountered, you will have some clear channels  to switch to.

· What are the FCC’s future plans? How might they affect wireless usage?

·  The FCC plans to auction off parts of the spectrum (including frequencies in the 700mHz-800mHz range) through competitive bidding, starting Jan.1 , 2001.  It will likely be several months to a year (or more in some areas) after this date before activity starts to be a factor with wireless mics.  This usage could be quite varied, including: DTV, PCS services, mobile communications, etc… Currently, the FCC has allocated channels 63, 64, 68 & 69 to Public Safety usage.  This will include services such as Fire, Police, EMS, and disaster relief.  This usage will be licensed, intermittent in nature and likely-a digital system.  This would make this type of usage similar to DTV, although the power levels are likely much lower.  Also, the band-width of the signal is quite a bit smaller, so it will be easier to find frequencies around it that are usable. This differs a  lot from DTV which has equal energy across the entire 6mHz band-width of each channel.  RF engineers are of the consensus that this type of broadcast will most likely be an FSK, digital FM broadcast, which should not present a major problem, since the system will be “keyed” to a specific frequency.  At this time it isn’t clear exactly what effect this type of transmission will have on secondary users (i.e.-wireless) operating adjacent to or on the same frequency. This is currently being studied at an FCC compliance lab and results will be made available shortly. 

· Will I be able to use my Sony 800MHz UHF wireless mic system legally in the future?

· The FCC has stated publicly that: All secondary usage (i.e.: wireless mic systems) in the areas of channel 60-69 (where public safety has been allocated), will be allowed to operate legally,  at least until the end of the DTV transition period (Jan. 1, 2006).  It is also important to note, that concern about secondary usage interfering with Public Safety is highly unlikely since, 1) Public Safety operates at much higher power level and over greater distance than wireless.  2) This usage will be a digital system, which is keyed to ignore other signals.  Based on these facts, any concern over being forced to discontinue use, or FCC fines for interfering with a primary use facility,  would be unfounded. 

· What about wireless systems in other parts of the UHF band?

· The UHF spectrum is getting more and more crowed and will most likely continue this trend.  That is a fact.  For  those of us operating in the 700-800MHz range, it means Public Safety and some other peripheral usage.  There are at this time, very few DTV stations slated to operate in this range. However, there may be more after the auctioning off of available spectrum (after Jan 1, 2001). The bulk of DTV allocation is occurring below channel 52 (500-600mHz), where many other manufacturers reside. If DTV proves to be problematic, this could pose a formidable problem for those in this range.  Especially for those systems which are NOT frequency agile! Because a DTV signal is consistent energy across it’s 6 MHz band, it might be much more difficult to side-step than an analog signal of similar power.  Again, it isn’t clear yet what DTV signals will mean to secondary users in the way of interference symptoms.  There are a notable number of wireless manufacturers operating in the same range as Sony and while it is certainly prudent to have a contingency plan for any unpredictable future changes, they all seem to be staying right where they are.  Other companies’ claims of superior performance and immunity to forthcoming usage, is way more bark than bite. It would seem that some are capitalizing on the state of confusion that permeates this issue and are placing their own spin on it to gain marketability.  Armed with the facts, many people might just want to take a second look at these claims.

· How will “Public Safety” usage affect my wireless systems?

· Public Safety usage could start to appear around November of this year.  The concern over this usage has been based on several factors: 1) Past service of similar type, which had existed in the VHF band (around 150-170 MHz) and its  somewhat stereotypical “breaker, break” type of intrusion into secondary users’  systems.  2) Its re-allocation to parts of the band where many UHF wireless systems now reside.  3) The unknown nature of its structure: How many channels in a given area? How much band-width/power?  These questions have yet to be answered by the FCC. In fact, one of the issues slowing down the whole process, is that the FCC have not as yet released the specifications for this type of transmission. Therefore, any potential user’s of the public safety band are as much in the dark about the nature of this usage as some of us secondary users. They cannot even begin to design or purchase equipment for this usage, until the spec for has been finalized, published and distributed by the FCC. This may  all depend on what the various municipalities require.  Keep in mind that, although many licenses have been issued for this usage (we are in the process of determining who, what and where), many municipalities will not have the official or technical go ahead for this usage for at least 1-3 years. While it’s true that some are more prepared in this regard, it will be some time before the airwaves become sufficiently crowded to cause any real concern.   Again, the nature of any potential  interference from Public Safety usage is under investigation and results of this research will be forthcoming.  While no final word is published yet, it is believed by some experts that these broadcasts will be digital FM broadcasts which are “keyed” to ignore (and be ignored) by other systems. In fact, as part of the lobbying effort on the part of public safety interests, there was major concern about the  requirement for security (police departments don’t want anyone prying into their activities).  Therefore, it seems that by nature, this public safety usage may not even be of concern if it is implemented in such a way. Be aware that this still remains unconfirmed.

· What are the differences between analog and digital wireless systems?

· Digital wireless ( like digital TV) requires enormous band-width to broadcast it’s information.  This is especially true for higher bit rates (20 bit or higher). While this isn’t a problem in and of itself, this can severely restrict the number of systems which can be “ squeezed” I into the available spectrum.  For a few systems operating at the same time this works fine, but for large productions (like Broadway or large concert systems), this would have serious limitations.  With such large bandwidth, the potential for IM distortion can multiply greatly, again limiting the number of simultaneously operated systems.  Digital wireless uses an FSK signal broadcast over a standard UHF carrier, so while the audio information itself is not vulnerable to interference, the carrier can be.  Although digital systems are keyed to not allow any other potentially interfering signal to be picked up, an incompatible signal present across the modulation path of the digital UHF carrier can cause dropouts in the signal (consider digital PCS telephones).  Digital technology at first seems to be a “holy grail” answer to every problem, but in reality, it can often create a set of its own problems. This technology does have enormous potential for the future of wireless.  However, it may be too early in its evolution to consider it a viable alternative for many current wireless requirements.

· How much life may I expect to get out of my wireless system?

· Given the growing usage taking place in the UHF spectrum, one can speculate that it won’t be long before current usage gets pushed out of the way.  Well, they may be partially correct.  If for example the primary users who have been given  (sold actually) their portion of the spectrum for whatever application, decide they want the airwaves cleared of any secondary junk, they may decide to strongly lobby the FCC to do just that.  The FCC believes that this is possible, but unlikely.  If this does occur, it will not begin until at least 2001 and it will take a few years after that (beurocracy being what it is) to be implemented.  Even in this scenario, it will be 3-5 years before the airwaves become the least bit inhospitable  (but not unmanageable).  It should be noted that all areas of the spectrum are likely to find increased usage in the future and that existing system’s (including wireless microphones) ability to deal with this will be based on its flexibility (how many available channels?) and agility (where can it move to if necessary?).  In this case, we think the future of existing systems should continue for at least 3 years unchallenged.  Afterwards, they may face some hurdles, but with proper planning and system configuration, should continue to operate reliably well beyond this period, at least until some other major, unforeseen change occurs in the spectrum that may impede operation.  This at least is true:  Most wireless manufacturers are in the same boat (whether they acknowledge it or not). They will need to prepare their customers for dealing with this issue just as much as  Sony (this of course may vary, depending on where they are in the spectrum at the moment).  Sony is committed to supporting the continued reliable operation of its current  wireless product lines and to continuing the exploration of new RF technologies for the future.  

*NOTE: There will be a forthcoming, comprehensive, Sony white paper outlining the many aspects of wireless operations, especially with regard to new usage.  This paper will contain the results of extensive testing of Sony wireless products under various conditions, as well as authoritative comments from various members of the audio industry and the FCC.  We can expect this document sometime in October.

Bob Tamburri

Pro Audio Product Manager

Sony Electronics
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