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FOREWORD





	Some standardisation documents are particularly difficult to read and discuss. The document itself can not be expected to contain the rationale for all the choices which are made by the experts during the standardisation process, consequently the discussion of the documents tends to take the tedious form of a repetition of the same process which has brought to the original choices. If the discussion takes place at a WG meeting, the process can be completed in a few days, if the discussion takes the form of gathering comments from national committees and dealing with them properly, the process might take years, and, in many cases, not reach completion at all.


	In order to simplify the discussion of the UI document, and to provide a guideline to readers who do not benefit from the presence of experts who have participated in the drafting of the document itself, the decision has been taken, during the ISO/IEC/SC25/WG1 meeting in Montreal (June 1995), to provide a "companion document" which explains the reasons which have led to the main design choices.


	This "companion document" should follow the proposed standard through all the stages of the approval process, and disappear after the main document has been definitely approved or rejected.











1.  General considerations on the UI





	Home network systems have been developed in different countries by different companies according to sets of rules each developer has given himself. The result is the presence of a number of  existing  systems, each capable of running a number of tasks, but all incapable of communicating with each other. 


	In these conditions each system requires a complete set of specialised devices in order to become practical. The home network system device market, which, for the moment is still quite small, is split down into many specialised segments and economical device production can not be attained. 


	Because of the coexistence of different incompatible systems on the market, a system can not be installed in a location until the use and the user of the location itself have been clearly defined. A user will not be very happy with home (or building) automation if he knows there are chances it can not be moved from one location to the other.


	As a result of the above stated problems the market is not growing as fast as originally expected, and progress in this field is being held back.


	The UI is intended as a means to decrease, to some amount, the problems listed above. It is an interface between the home network and a device, which must be:


·	as flexible as possible on the home network side, in order to accommodate whatever home network system might require this type of interface


·	strictly defined and standardised on the device side, so that any UI Device can communicate with any other UI Device independent of the make, the age and the connected home network system.


	Different home network systems will have to develop their specific UI’s. These might be quite different, in order to conform to the specific system design. The UI standard has to allow for that. For this reason it is believed that the UI standard should not contain detailed specifications for the connection of the UI to the home network system. This connection, in fact, would be quite transparent both to the device supplier and to the end user. On the other hand a set of minimal services supplied by the home network system to the UI (in terms of electric power, of communication speeds, of data treatment and management) has to be defined. These will necessarily set some constraints on the home network systems. 


	








2.  Position of the UI in the ISO/OSI stack





	Preceding documents on the UI (see, for instance, ISO/IEC JTC1/SC25/WG1 N410) have defined the interface as placed on top of the network layer.


	Although this might be generally true, it is considered as an unnecessary limitation to the generality of the UI. This is, in fact, physically made of two components, an OMI (Outlet Mechanical Interface), which is generally sitting in the wall and directly connected to the home network system, and a PMI (Plug Mechanical Interface), which connects to the device.


	While the PMI must be strictly standardised, so that any UI-Device can be connected to any home network system, providing it does support a UI outlet, the OMI must clearly be specialised to conform to the specific home network system it is connected to. The support of a network layer within the home network system is considered useful in order to simplify OMI design, but not strictly mandatory. On the other hand there is no reason to exclude the OMI design from taking advantage from the presence of higher levels if available.


	Standardisation of the OMI design is considered mandatory only for those aspects which affect the interconnection with the PMI. Consequently, as stated above, no detailed information will be given concerning the connection of the UI NAU to the home network. It is felt that this area is  within the responsibility of the single home network systems. 














3. The connector





	An Interface is essentially a connector designed to input and output electrical signals, with a few other, quite important, design features added in. The choice of the connector for the UI has thus been one of the main subjects for discussion for years.


	The requirements for the ideal connector included specifications as:


·	must be mass produced and readily available, in order to reduce costs


·	must have no other use, in order to avoid improper connections.


At the Harrisburg meeting of WG1 the second requirement has been abandoned for cost considerations, and the use of the solution proposed in ISO/IEC JTC1/SC25/WG1 N410 has been recommended (ISO/IEC JTC1/SC25/WG1 N554). N410 specified a connector according to IEC 603-7; this specification still seems reasonable. As a matter of fact such a connector is:


·	very compact


·	easy to cable and install (wide range of cabling tooling readily available)


·	relatively inexpensive


·	has adequate electrical specifications


·	has been widely used in many applications over the last 20 years (fairly reliable)


	Given that such a connector is used, the pin connections have been specified in  order to:


·	allow the use of 2 UTP couples in the case of NP PMI's and 3 UTP couples in the case of SP PMI's, obtaining a connection with good EMI immunity characteristics (for the discussion of NP and SP PMI’s, see paragraph 4 of this document).


·	use the double distance between pins 1 and 3 and pins 6 and 8 to satisfy SELV requirements (normally insulation between adjacent pins is only guaranteed up to 1KV)


Thus a standard connector is specified, together with a specialised use of the single pins.


	This use of the connector needs some more explanation. Pins 1 and 8 are dedicated to feeding power to the UI NAU from the UI Device, as required when power feed through the home network is impossible (home network based on infrared, for example, see annex A of ISO/IEC JTC1/SC25/WG1 N563). The UI Device builder could very well supply the same cable for use with whatever medium could apply, thus connecting pin 1 to ground, even if this is not required. A ground fault in the UI Device could consequently lead full device supply voltage to pin 1, and possibly damage the electronics connected to pins from 3 to 6 if insulation is not good enough.


	To avoid confusion a keyed connector has been specified: this, to a certain degree, defeats the low cost requirement. Producing a keyed connector certainly increases the cost, but not dramatically. The real cost increase will be do to distribution costs, arising from not using an "off the shelf" component. It is believed that this has to be lived with.


	A further drawback of a connector according to IEC 603-7 is that it is not designed for frequent connections and disconnections. The weak point in these connectors generally is the mechanical retaining latch; this latch is only used in the simplest type of UI cable (UI network powered device without retainer housing, see ISO/IEC JTC1/SC25/WG1 N563 fig.4), where frequent connections and disconnections would be considered exceptional (simple sensors and switches are more easily duplicated than moved around). So the connector is considered adequate for the use proposed.


	Generally the jack connector is expected to be wall or panel mounted. Consequently an OMI (Outlet Mechanical Interface) has been specified. The dimensions suggested (see fig.2 of ISO/IEC JTC1/SC25/WG1 N563) are compatible with all known wall mounted boxes. The OMI can accept a simple cable termination according to IEC 603-7 or a more robust termination, PMI (Plug Mechanical Interface). This last has been specified in order to:


·	provide a more robust and durable mechanical latch for portable appliances and/or plug-in devices


·	in the case of type B connection, provide a housing for the opto-isolator circuitry near the UI-NAU, thus increasing electrical safety and EMI immunity of the network


·	provide an element that can be properly styled for domestic applications.











4. NP and SP PMI's





	What's all this nonsense? An interface is an interface is an interface. Or isn't it?


	Once the connector is defined, devices can be mechanically and electrically linked to the home network system, and exchange electrical signals. But in order to communicate, they must exchange the same signals for the same meaning: that means they must share a common protocol, and a few other things. These can not be those defined for the home network system installed, which might be any system available on the market. Devices communicating through a UI must talk a language of there own.


	This implies that a complete family of intercommunicating UI-Devices has to be developed. This will include physically passive devices (such as a push-button or a proximity sensor) or physically active devices (such as a washing machine or a cooking range). Only the second group will be provided with an independent power inlet, the first group will have to be powered through the home network. Some home network systems have a strong limitation on power available: these will support a limited number of passive devices. Sorry, there's not much an UI can do about that.


	If power has to flow through the home network to the UI-Device, galvanic isolation can not be specified. That's a pity, and this condition should be strictly limited to devices who require power input from the home network. Incidentally, these tend to be low cost devices, which can not afford the extra cost of a set of opto-isolators. These have to be connected through a PMI which is designed to draw power from the network, the NP PMI.


	On the other hand self powered devices will be opto-isolated from the network, and will be connected through the SP PMI, which provides the opto-isolators but does not connect to the network power outlet.


	The OMI, instead, is installed in the wall, is connected to the home network system, and can not be specialised. It will accept both NP and SP PMI's.


	In "ISO/IEC JTC1/SC25/WG1 N563 - 6.1.2. UI Cabling" no information is given concerning the connection of the UI NAU to the Home Network. This aspect must conform to the mechanical, electrical and protocol specifications of the particular home network system used, and remains the responsibility of the systems themselves.

















5. Electrical signals





	Home network systems generally can supply a limited amount of power. The power available can thus become the main limitation to the number of devices supported.


	To reduce power requirements, all logical signals are only operating during data transmission (no signal current flow when the signal logic level is "idle", see ISO/IEC JTC1/SC25/WG1 N563 - 6.2.2 Electrical Signal. The power globally required from the HES to drive all the installed UI NAU’s, which can be expected not to be all connected at the same time, is reduced to that required to drive the NAU’s actively connected to devices.


	This sets the requirement for a polling function in order to detect fault conditions due to interruption of a functioning link as described in paragraph 6 of this document. 	


	In the case of SP connection, signals are  opto-isolated, and consequently current modulated, in order to minimise transmission of noise through the cables into the system. Consequently long lead wires are acceptable. 


	In the case of NP connections, intended, as stated above, for low cost devices who do not justify the added cost of opto-isolation, UI cable length should not exceed 2 m. (see fig.4 of ISO/IEC JTC1/SC25/WG1 N563 ).


	











6. Ensuring continuous communication





	A number of problems can be expected to arise in the case of interruption (either accidental or voluntary) and resumption of a functioning link, or if a UI Device is removed from one UI NAU to an other. In order to avoid communication mistakes  something equivalent to a login procedure has to be repeated each time a device is connected. This procedure, as specified in ISO/IEC JTC1/SC25/WG1 N563 - 7.2, makes use of two different addresses. The UI NAU has a physical address in the network, but the UI Device carries a logical address of it's own, independent of the UI NAU to which it is connected. The UI Device must make itself known to insure the correct message routing; this must be repeated after each interruption.


	A polling function has been included in order to recognise fault conditions due to interruption of a functioning link  (see ISO/IEC JTC1/SC25/WG1 N563 - 7.2.1 Polling Message). A fault message can be transmitted from either UI device or UI NAU to the system.


	Each UI NAU connects a single device and supports full or half duplex communication, thus no priority problems can arise in communication between UI NAU and UI Device.


	

















7. Communication speed





	Considering the rapidly evolving technology and the extremely slow pace of standardisation activities, there is a good chance for a standard to be obsolete by the time it is approved. Communication speed is rapidly developing: higher and higher speeds are being used. For this reason a communication speed negotiation procedure that can accommodate low-cost (and, at the moment, relatively slow) components, and at the same time does not set an upper limit to communication speed, has been defined. This will provide communication at the maximum speed compatible.


	As a matter of fact, speed limitation might not be in the UI Device or in the connected network. Due to the high cost of high speed opto-isolators, for instance, these might cause the most stringent limitation on communication speed. It is the responsibility  of the UI Device to take this into account when declaring its baud rate capabilities. Hence the necessity that the UI cable be considered an integral component of the UI Device (see ISO/IEC JTC1/SC25/WG1 N563 - 6.2.1.1 UI Cable Termination's).


	On connection, the UI Device initiates the routine for communication speed negotiation (see ISO/IEC JTC1/SC25/WG1 N563 - 7.1.1 Communication Speed Negotiation). The UI NAU sets itself to the appropriate communication speed, and maintains the same speed for the length of the connection. No further checks are provided.


	 A very low initial communication speed has been chosen, in order to accommodate the simplest and cheapest devices. The negotiation mechanism described has been chosen because it:


·	does not require additional constraints on initial UI NAU speed


·	does not require a lengthy trial and error process


·	is open to higher speeds when the technology makes them available. 


	The UI Device acts as master during this process, as it does during any initiation procedure. In fact the UI NAU is seen as a service supplied to the UI Device, and should be dormant when no device is connected. This, as already stated above, (see paragraph 5 of this document) reduces the power globally required from the HES to drive all the installed UI NAU’s, which can not reasonably be expected to be all connected to devices at any single time.

















8. UI’s for media incapable of transmitting power





	The proposed standard (ISO/IEC JTC1/SC25/WG1 N563)  has been designed keeping in mind any medium which is capable of transferring power. Other media, as RW or IR, are incapable of transferring power to the UI NAU, and thus require a different solution.


	In order to be universal, at least the PMI must be compatible with any medium used by the HES. The device itself might be specialised to use only some media, but the access through the UI must not be specialised. For this reason, as stated above, pins 7 and 8 are specified in the connector, even if in many cases they will not be used.


	Annex A of ISO/IEC JTC1/SC25/WG1 N563 gives some specifications for the UI in the case the UI NAU has to derive its power from the UI Device. The specifications are possibly not complete: they have been given in order to ensure that the design of the UI can accommodate any known medium. The annex also explains the reason for some otherwise incomprehensible specifications given in the main document.


	Although, quite understandably, this opportunity will not always be used, the proposed standard allows for the design of completely medium independent UI Devices.














9. Protocols





	A long discussion can be made on the subject of protocols, and many different protocols have actually been defined, with different applications in mind. It is felt that these different protocols are a main hindrance to the development of the HES market.


	The perfect protocol for any application can probably not be defined. Some sort of compromise has to be accepted; of course compromises leave space for many different opinions and might easily start off an infinite discussion. This is a real danger: the extra bonus provided by a better protocol is nothing compared to the damage that can derive from putting off the definition of an unique, standardised protocol.


	The protocol format chosen is format FT1.2 from IEC 870-5, with the exception that the address field is not used. It is felt that, as communication across the UI is always point to point, an address field is not necessary.


	Annexe 1 shows the FSM’s (Finite state machines) for the strings of commands specifically defined within ISO/IEC JTC1/SC25/WG1 N563.





�
Annexe 1 -  Formal representation of specific UI procedures











	Although the procedures defined for the UI are fairly straightforward, it is felt that a formal representation could enhance the legibility of the document. Thus a number of Finite State Machines and/or flow diagrams are included in the following pages.




















Finite State Machine Symbols Definition.
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Document ISO/IEC JTC1/SC25/WG1 N563


Paragraph 10.1 Point to Point Communication Link Initialisation.





UI Device Behavior
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Paragraph 10.1 Point to Point Communication Link Initialisation.





UI NAU Behavior
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Paragraph 10.2.2. Negotiation Procedure.
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Paragraph 10.3. Polling Message.
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