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Design Goals

1. No new naming authority should be required to administer h.323 administrative domains (i.e. ‘zones’ in ITU parlance).

2. Zone administrators with valid IP subnet assignments should be able to immediately begin to utilize the dial plan without any registration process.

3. The dial plan should work with legacy devices that only have telephone keypads and the character set should be limited to the digits 0,1,2,3,4,5,6,7,8,9, excluding # and *.

4. The dial plan should support the ability for a gatekeeper originating a call to determine the IP address of the destination gatekeeper in some automatic way, preferably closely aligned with DNS services.

5. The dial plan should support E.164 numbers at the edge (i.e. within a zone) to allow h.323 terminals to appear as normal PSTN terminals via DID from the PSTN perspective.

6. The dial plan should allow zone administrators to create their own terminal extension numbers without obtaining telephone numbers from a PSTN numbering authority.

7. The dial plan should not be based on E.164 for inter-zone dialing. That is to say, IP to IP calling should not be based upon any PSTN numbering scheme.

8. The dial plan should support multiple gatekeepers within a single administrative domain.

9. The dial plan should uniquely name gatekeepers, not end stations or terminal equipment.

10. The dial plan should scale to full Internet-wide deployment. Specifically, it should be possible that every subnet on the Internet operate a gatekeeper or set of gatekeepers such that every end station on the Internet be capable of h.323 communications.

11. The dial plan should support mobility of users. Users should be able to ‘roam’ or travel from location to another, connecting in through different networks, but should retain the same numeric address. The dial plan should not implement mobility, but merely be able to support it.

12. The dial plan should support gatekeepers whose address is dynamic.

The Need for a Numeric Dial Plan

H.323 supports two modes of addressing, alias and extension. Alias is an alphanumeric address of the form user@gatekeeper.domain. Extension is a numeric only addressing scheme that contains the chararcters 0,1,2,3,4,5,6,7,8,9,#, and * as found on a telephone handset. Numeric dialing is useful for devices which are limited to the telephone character set and can be used to provide a ‘telephone number-like’ address for h.323 users.

By far, the preferred mode of addressing is the alphanumeric version in which user is an address within a zone and gatekeeper.domain is fully qualified DNS domain name resolving to the gatekeeper to which user is registered. In general, all dialing should move in this direction as the most easy to use and Internet-extensible method for dialing and gatekeeper address resolution. DNS-based dialing and address resolution is discussed in detail in the literature on h.323.

While DNS-based dialing is preferred, there remains a strong need to support numeric dialing. Applications for fully native IP dialing are few. The vast majority of video and voice over IP applications will start out as small deployments with a strong need to interface to the PSTN. Tight PSTN integration will be a key feature of these implementations. A network in which IP video and voice users can be easily reached by analog telephones, cell phones and h.320 terminals is essential for acceptance of this communications model.

Examples in which numeric only dialing would be used include

1. A PSTN telephone dialing into an h.323 gateway, using DID, IVR, or dialing into a secondary zone.

2. Any IP telephone that has only a numeric keypad.

3. An h.320 system emulating h.323 on an IP network. The h.320 system will only have numeric dialing capability.

Structure

The structure of the dial string is as follows:

SZZZ9G9EEEEE

S: Exit Zone service prefix. The number ‘0’ is defined by the dial plan as the prefix required for all out of zone dialing. 

ZZZ: Network Identifier. This is a variable length base-9 string of 9 digits. It is derived using the following algorithm.

Take the binary form of the IP address space allocated to the subnet under whose administrative control the gatekeeper resides. This is the network portion of the IP address and is generally derived by masking an IP address with a subnet mask.

Delete all digits that are masked off, leaving only the network portion of the address.

Prepend a ‘1’ to the left of this string. This makes any leading zeros significant.

Convert this binary number to base-9.
9: Delimiter. Since the Network Identifier is in base-9 format, the character ‘9’ does not appear. This makes the character ‘9’ available for use as a delimiter to signify the end of the Network Identifier.

G: Gatekeeper Number. This is a user-defined, variable length base-9 number that indicates the particular gatekeeper in the network pointed to by the Network Identifier, and allows for multiple gatekeepers to be present on a given network. This string may be omitted, though the surrounding ‘9’ delimiters must not be omitted.

9: Delimiter. This delimiter signifies the end of the Gatekeeper Number.

EEEEE: Extension. This is the user defined h.323 extension. It is variable length and can be matched and mapped using DID to a PSTN telephone number. Additionally, zone administrators can assign any number they choose, so that DID is not a necessary component. This numeric string can be base-10 if desired. This component is not defined by this standard.

ZZZ9G9: Zone Prefix. Taken together, the full ZZZ9G9 string is referred to as a Zone Prefix.

Example

The following example uses the unc.edu 152.2.x.x class B network and defines a Zone Prefix for a gatekeeper whose Gatekeeper Number is 1.

Network Address: 152.2.x.x

Binary Octets of Network Address : 10011000.00000010

Binary form of Network Address: 1001100000000010

Prepended 1: 11001100000000010

Base 10 conversion interim calculation: 104450

Base 9 dial prefix: 168245

Gatekeeper Number: 1

Zone Prefix: 168245919

‘Readable’ version of Zone Prefix: 168 245 919

Address Resolution

This standard does not require a particular method of h.323 address resolution, but does suggest a preferred method. The use of static tables, multicast and ‘master directory gatekeepers’ are all possible methods of gatekeeper resolution of addresses. However the authors recommend the use of the following DNS-based schema for address resolution. This schema supports gatekeepers with dynamically assigned IP addresses when the gatekeeper is registered with a dynamic DNS service.

This schema uses service records as defined in RFC 2782, the Network Identifier, and the Gatekeeper Number, if implemented, in order to provide address resolution to the destination gatekeeper. The points of implementation are the gatekeeper of call origination, and the DNS server for the IP subnet of the destination gatekeeper. 

The name server for the IP subnet of the destination gatekeeper must have an SRV record where the Target is the domain name of the destination gatekeeper. 

Example

_h323-1._tcp.2.152.in-addr.arpa    SRV 0 0 1720 gatekeeper1.unc.edu

_h323-2._.tcp.2.152.in-addr.arpa   SRV 0 0 1720 gatekeeper2.unc.edu

In this example we are defining the service name as _h323-‘Gatekeeper Number’

The source gatekeeper must be both aware of and capable of leveraging the bijective nature of the algorithm employed to obtain the Network Identifier, and as such must also be aware of the dial string convention outlined in this document in order to properly parse out the Network Identifier and Gatekeeper Number from the complete dial string. The gatekeeper would then utilize the following procedure.

First identify the call as one that is ‘out-of-zone’, as indicated by the Exit Zone service prefix.

If the call is ‘out-of-zone’ parse out the Exit Zone service prefix

Parse the remaining string at the first encounter of the delimiter to obtain  the Network Identifier.

Apply the algorithm used to derive the Network Identifier, in reverse, in order to obtain the IP subnet under whose administrative control the gatekeeper resides.

Parse the string between the first and second delimiters in order to obtain the Gatekeeper Number, if present.

Perform a reverse DNS query to retrieve the Target specified in the SRV record at the DNS server for the IP subnet of the destination gatekeeper.

Example

Nslookup –type=srv  _h323-1._tcp.2.152.in-addr.arpa

In this example we are querying the service record example used earlier in this document.

Mobility

This dial plan defines a way for a user to have a single numeric address on a single home gatekeeper. To implement roaming schema, a remotely visited gatekeeper can forward information about the roaming user (including authentication data) and the home gatekeeper will then forward all calls the remotely visited gatekeeper.

This dial plan does not provide a unified address across the IP/PSTN boundary. The dialing party will need to know whether they want to place an IP call or a PSTN call. In a system in which DID is used to map IP extensions to telephone numbers, the actual extension will be the same for a user in either case. What will vary will be whether an area/city code is dialed first or a zone prefix.

Example:

Telephone DID: 919.226.6101

Number of DID digits mapped across gateway: 4 (i.e. ‘6101)

H.323 Zone Prefix: 168 245 919

H.323 Extension: 6101

PSTN Dial Number: (919) 226-6101

H.323 Dial Number: (168 245 919) 6101

Security

This document addresses a dial plan only and does not address security specifically. The dialing convention indirectly exposes the IP address of the destination gatekeeper. There is an administrative security concern in that the Network Identifier truly ‘belongs’ to a valid subnet, but that ownership is only enforced when using the DNS-based address resolution scheme described in this document. Gatekeepers defined via static table have no way to enforce this policy, and could theoretically utilize a Network Identifier derived from an IP subnet not within their administrative domain.







