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Reconciliation of the VHN Home Network and DVB Home Local Network Specifications, for Inclusion in HES

1. History

At the January, 2000 meeting of WG 1 in Arlington, VA, USA, the United States described the main features of the VESA Home Network Standard (N887), which had been developed under the auspices of the VESA Home Network Committee.  (VESA, the Video Electronics Standards Committee, based in Milpitas, CA, develops standards primarily for computer video displays).  After discussion, it was the consensus of the meeting that WG1 should invite the VESA Home Network Committee to propose a standard, and that this proposal would be pursued with SC25 at the upcoming plenary meeting in Tromsø.

In May, 2000 (prior to the Tromsø meeting), administration of the VESA Home Network Standard was transferred from VESA to R7.4, a joint committee of VESA and CEA, the Consumer Electronics Association, a sector of the Electronics Industry Alliance (EIA).  The name of the standard was subsequently changed to “The VHN Home Network,” where “VHN” stands for “Versatile Home Network.”  The standard was issued in October, 2000, as EIA/CEA-851; Version 2 of the specification is expected to be issued in 1Q02.

At Tromsø, DVB offered N926, “The DVB Home Local Network Specification” (IHDN 061R5, TM 2171 Rev. 1), and N927, “In-Home Digital Network IHDN” (DVB - IHDN 012 rev.6, DVB - TM 2003 rev.1), as an alternative to the VHN Home Network.

2. Reconciliation of vhn AND HLN

VHN and DVB were each developed to solve the problem of distribution of broadband signals in the home, and they have taken a similar approach to their architectures, and to the technology they use for media, and for the physical and data link layers of the home network.  They differ significantly in scope, in that DVB concentrates on the distribution of audio and video signals, whereas VHN is a comprehensive solution that defines a home internet, with specifications at all seven layers of the OSI Standard Reference Model, and that accommodates both A/V and other data streams.

Both standards use IEEE 1394b, a long distance version of IEEE 1394, in a backbone architecture, and both specify Category 5 UTP as a transmission medium; the specifications differ somewhat on the specification of optical media.  The DVB architecture uses IEEE 1394a subnets, connected to the IEEE 1394b backbone, to connect A/V devices in a room, uses the IEEE 1394 addressing facility to assign node addresses to A/V devices, and relies on HAVi (the Home Audio/Video Interoperability Architecture) for control of devices.  All user devices attached to the network must implement IEEE 1394.  DVB makes mention of accommodating IP, but no IP specifications are in the standard.

The VHN architecture also uses an IEEE 1394b backbone, with connected subnetworks.  However, it does not require the subnetworks to be IEEE 1394 buses; in fact, any data link layer technology may be used for subnetworks, so user devices connected to subnetworks do not have to be 1394-compatible.  VHN specifies IP as the network-layer protocol, and uses IP to tie the internet together.  IP address assignment may use DHCP, or autonomous address assignment.  Control of user devices relies on web tools such as HTML and XML, facilitating integration of the home network with the Internet.  IP proxies, such as cluster controllers, allow home automation technologies, such as CEBus, LonWorks, and X-10, to be VHN subnetworks.  Version 2 of the VHN Standard will include specifications for IP telephony, security, and network management.

Thus, we believe that the VHN Home Network includes or exceeds all of the functionality of the DVB Home Local Network, and contains additional features that allow VHN to accommodate non-A/V devices, and to easily integrate with the World-Wide Web.

Appendix A of this report contains a detailed comparison of VHN and HLN.

3. Recommendation

As VHN contains HLN almost entirely (there are some minor differences in specifications of physical media, distances, and line speeds), and VHN meets all of the IHDN objectives, it should be possible to adopt VHN as the HES implementation, and still satisfy the objectives of DVB, as expressed in the IHDN specification.  There are relatively minor differences (particularly in specification of allowed media), that may have originated to meet specific needs of the residents of countries to which the VHN and HLN standards were applicable.  As an International Standard, HES should take the broadest view of media requirements, and incorporate all media that are specified in either of the contributory standards.

Appendix A:  Comparison of VHN Home Network and the DVB Home Local Network

This is a brief comparison of the VHN Home Network and DVB’s Home Local Network, to help with the discussion in the WG 1 meeting.

4. What are they?

4.1 VHN

The VHN Home Network was developed by the VESA Home Network Committee, and finalized by the VESA/CEA R7.4 Committee.  It is defined in EIA/CEA-851 Version 1, which was released in October 2000.  Note that EIA is an ANSII-accredited standards body.

VHN is a home internet, in that it specifies how subnetworks, such as Ethernet or Bluetooth, can be integrated into a single, broadband digital network.  It defines a backbone architecture using IEEE 1394b, the long-distance version of IEEE 1394, as the backbone technology.  It then defines IP as the network layer protocol, and specifies a subset of TCP/IP to effect network transport, and specifies methods for assigning IP addresses to networked device.  Non-IP capable devices or subnetworks are accommodated by use of IP proxies in cluster controllers.

VHN specifies media and all seven layers for the IEEE 1394b backbone portion of the network, and specifies layers 3-7 for subnetworks that connect to the backbone.  Version 1 of the specification partially defines a User-to-Device control paradigm, a Device-to-Device control paradigm, and a discovery method.  Version 2, to be completed in late 2001 or early 2002, will complete these specifications, and add IP telephony, network security, and network management.

VHN is trying to form an alliance with UPnP, whose specification is very similar to that of VHN, and with OSGi; it is also working with HAVi to develop a VHN/HAVi interface.

Note that, although VHN is based on an IEEE 1394b backbone, it is not dependent on any IEEE 1394 protocols for anything other than backbone transport, and devices do not have to be IEEE 1394 compatible to be connected to a VHN Home Network.

4.2 HLN

The Home Local Network was developed by DVB, the Digital Video Broadcasting Project, a consortium of European private sector and public organizations, that works under the umbrella of the European Union.  DVB defines standards and technologies for video and audio distribution by satellite, cable and terrestrial broadcast; DVB standards are approved by ETSI.

The Home Local Network is part of the DVB In-Home Digital Network (IHDN), which consists of two segments:  the Home Access Network (HAN), which defines access technologies for delivering A/V content to the home, and the Home Local Network (HLN), which defines the distribution of these signals within the home.  Connecting the two networks is a Residential Gateway, which appears as a special node on the HLN.

The HLN is defined in DVB IHDN 061R5, TM 2171 Rev. 1, “Home Local Network Specification” (N 926)  The HLN is an IEEE 1394 network, in which local clusters of IEEE 1394a are connected by an IEEE 1394b backbone.  All devices on the network are IEEE 1394-capable; HAVi is required for all higher-layer functions, such as device discovery.  IP is not specified, but is accommodated by a section describing how IP could be implemented in the network.  There does not seem to be any accommodation for non-IEEE 1394 or non-IP capable devices.

5. A brief comparison

In a sense, HLN is a subset of VHN, in that it implements the IEEE 1394-based, A/V functions of VHN, much the same way that VHN implements them at layers 1 and 2, although it does it in a more restrictive way than does VHN.

The following is a list of objectives for IHDN (which includes the HAN and the HLN) taken from DVB TM 2003 Rev. 1 (N 927); comparison of this list with the capabilities of VHN shows that VHN meets all 14 objectives.  In some instances, such as distance and data rate on the backbone, VHN surpasses the HLN objectives; these instances are indicated in (red italics:

IHDN Objectives (all are met, or (exceeded, by VHN)
· Broadband digital bi-directional interconnection of devices

· Multiple internal and external logical connections simultaneously

· Scaleable bitrate for each logical connection

· Channel capacity at least 50 Mbps, and up to 200 Mbps (half duplex)
(VHN specifies 100 Mbps on copper, and up to 1600 Mbps on fiber.

Transport of decoded video streams (ITU-R rec. 601) is not required.

· Capable of real-time services


Video and audio real-time transport are guaranteed without disturbance, 
even when parallel applications are using the same network within the bandwidth limitations .

· The network is transparent and supports protocols like MPEG-TS, ATM, and IP. It may support protocols like MPEG-PS and DVC-SD.

· Self organising network.


Devices may be added to or removed from the network without interruption
or manual reconfiguration of the IHDN. 

· Fair multiple access to the IHDN for several devices.

· Number of devices connected to the IHDN: min. 2, max. 16.
(VHN does not specify a maximum number of networked devices.
· Max. distance of the network: 50 m without repeater, > 50 m with repeater.
(The maximum reach of the VHN network is 200 m; a repeater is mandated.
· Compliance with interference limits (especially for wireless solutions).

· Simple wiring with few wires in a thin cable, simple connectors.

· Network management tbd.
(To be specified in VHN Version 2.
· Security  tbd.
(To be specified in VHN Version 2.
In addition, VHN has the following features that are not included in HLN:

(Device control for all devices, including non-A/V devices; IP-based, not HAVi-based, so compatible with Internet access to home devices

(Accommodates non-1394 LANs and devices

(Version 2 will specify security, network management, and telephony

Note:  VHN specifies Category 5 UTP and Glass Optical Fiber as permitted media, with an option to add Plastic Optical Fiber in Version 2.  IHDN specifies Category 5 UTP, Plastic Optical Fiber, and Hard Polymer Clad Fiber.

6. Summary

VHN is a more general-purpose network than HLN; it is IP-based, and integrates all home network technologies, using IP as the glue.  It is not limited to A/V devices, nor is it tied to a particular LAN technology.

HLN is essentially the local content delivery portion of the DVB access network.  It is attempts to optimize the distribution of A/V content delivered to the home from the outside.  While it can accommodate other forms of communication, such as Internet access, it does it in a rather offhand way, as non-A/V applications are not high on its priority list.

VHN is oriented toward consumer electronics, telecommunications, and web access; HLN is DAVIC and DVB-centric, reflecting its origins and the culture that produced it.

