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_________________________________________________

Following are modifications to TD-27 to address issues raised when the TD was discussed in the Friday morning meeting of SG16 in Berlin.  The modifications are all intended to show that APC-1581, as amended by TD-27, should be included in H.323 v4 and H.225 v4 rather than in v3.  APC-1581 and TD27 show changes against the v3 specifications since the v4 specs were not available at the time of writing of these contributions.  

_________________________________________________
1. Introduction

This document contains a proposal to add improved alias registration capabilities to H.323 v4 and H.225 v4.  The proposal addresses problems existing in H.323 and H.225 relating to the support for registration of large numbers of aliases from a given endpoint.  Registration of large numbers of aliases from a given endpoint has useful application in large access gateways, for example.

2. Problem Statement

Registration of large numbers of aliases from a given endpoint is either not possible or not practical according to H.323 v3 and H.225 v3 specifications as they are currently written.  The following excerpts from these documents give requirements for processing alias lists in RRQ messages:

H.323 v3, section 7.2.2 (Endpoint registration), as shown in Santiago TD57(PLEN):

If the Gatekeeper receives an RRQ having the same Transport Address as an active registration and a different alias address, it should replace the translation table entries.

H.225 v3, section 7.9.1 (RegistrationRequest (RRQ)), as shown in Santiago TD68(PLEN):

terminalAlias -This optional value is a list of alias addresses, by which other terminals may identify this terminal.  … Note that multiple alias addresses may refer to the same transport addresses.  All of the endpoint's aliases shall be included in each RRQ.

Two problems exist with these requirements.  First, the maximum UDP message size (thus RRQ size) is bounded, both literally (~65K) and practically (something much less than 65K).  What this means is that there is a finite limit on the number of aliases that can fit into an RRQ message and, consequently, there is an unnecessary limit to the number of aliases that can be supported on an endpoint.  The second and more significant problem is that processing of large alias lists can be quite expensive in real-time for the RRQ recipient Gatekeeper.  This is especially true when aliases are bound to physical entities that may be registered and unregistered independent of the overall availability of the endpoint they are attached to.  

A related problem is that the existence of supportedPrefixes in the terminalType of the RRQ is poorly documented.  It appears that terminalAlias and supportedPrefixes should have complementary uses.

3. Recommended Solution

We propose adding two capabilities to the RRQ.  The first will allow an RRQ to contain an address pattern that supports address ranges and wildcarded aliases.  The second will provide an additive RRQ message that can be sent to add aliases, address patterns, and supported prefixes to an existing active registration.  It is proposed that the additive RRQ may also specify replacement of a registered endpoint’s rasAddress, callSignalAddress, or alternateEndpoints fields.  

To support partially successful registrations, we also propose adding the address pattern and supported prefixes to the RCF message for the purpose of indicating which registrations were accepted from those proposed in the associated RRQ.  As an alternative method for dealing with partially successful registrations, we also propose adding the terminal alias list, address pattern and supported prefixes to the RegistrationRejectReason of the RRJ for the purpose of indicating which registrations were not accepted from those proposed in the associated RRQ.

For endpoints using these new registration techniques, if it is desired to remove aliases, address ranges, supported prefixes, callSignalAddress values or alternateEndpoints from a list, the URQ should be used to unregister the specific values from the respective registered list (note that rasAddress is not included in the URQ message).  This technique is preferred to sending another initial RRQ with the unregistered aliases missing from the complete list, for example.  To support symmetric unregistration of ranged and wildcarded addresses and supported prefixes, we propose adding the address pattern and supportedPrefixes to the URQ message.

For backward compatibility with previous H.323 and H.225 versions, a new field will be added to the RRQ, RCF, URQ and RegistrationRejectReason to specify the new address pattern, and a new indicator will be added to the RRQ to specify that an RRQ is additive.  The supportedPrefixes field will be added to RCF, URQ and RegistrationRejectReason as well.  It is expected that endpoints and Gatekeepers using these new methods would not attempt to use them with Gatekeepers and endpoints of vintage older than H.323/H.225 v4.  This can be enforced by use of  a new field in the RCF message indicating support for additive alias registration.
3.1 Changes  Shown Against H.323 v3 Text; Destined for H.323 v4
H.323 v3, section 7.2.2 (Endpoint registration):

If the Gatekeeper receives an RRQ having the same Transport Addresses as an active registration and a different alias address (or list of alias addresses) and the RRQ is not specified to be an additive RRQ, it should replace the translation table entries.
H.323 v4, section 7.2.2.2 (NEW SECTION: Use of Additive RRQ):

If the Gatekeeper receives an RRQ with the additiveRegistration field set, it shall treat the RRQ as an addition of information to an existing registration for the endpoint specified in the endpointIdentifier field.  If present, the Gatekeeper shall add the alias (or list of aliases) from the terminalAlias and terminalAliasPattern fields to the existing translation table entries for the endpoint.  Also if present, the Gatekeeper shall add the supported prefixes from the supportedPrefixes field of the terminalType field to the existing translation table entries for the endpoint.  Alias addresses and supported prefixes in the additive RRQ that are found to be already registered to this endpoint shall be considered still registered.  The Gatekeeper shall replace the endpoint’s call signaling addresses and RAS addresses with the values specified in the callSignalAddress and rasAddress fields if any are present, and shall replace the endpoint’s alternate endpoints with values specified in the alternateEndpoints field, if present.  As the additive registration is not a full registration, most other fields in the additive RRQ shall be ignored.  The keepAlive and additiveRegistration fields shall not be set in the same RRQ.  However, the receipt of an additive RRQ shall cause the Gatekeeper to restart the endpoint’s time to live counter if one is currently running.
An endpoint which sends an additive RRQ to its Gatekeeper when the endpoint is not registered will receive an RRJ response with rejectReason of either fullRegistrationRequired or discoveryRequired, depending on Gatekeeper requirements.
If a registering endpoint receives an RCF with the additiveRegistrationSupported field missing or set to FALSE it shall revert to absolute registration procedures and shall register all aliases in a single RRQ message.
3.2 Changes Shown Against H.225 v3 Text; Destined for H.225 v4
H.225 v3, section 7.6 (H.225.0 common message elements):

Add the following after the definition of the AliasAddress structure:

AddressPattern

The AddressPattern structure allows specification of a wildcarded AliasAdress or a range of PartyNumbers:

Field
Description

Wildcard
This definition represents the possible wildcarded expansion of the AliasAddress structure. For E.164 numbers this expansion is possible at the end of the number.  For e-mail addresses the expansion is possible at the beginning.  For example, if wildcard is “+1 303”, the pattern could represent any number in the Denver area code.

Range
This is a range of addresses, including the indicated start and end of range.

H.225 v3, section 7.9.1 (RegistrationRequest (RRQ)):
terminalType – This specifies the type(s) of the endpoint that is(are) registering; note that the MC bit shall not be set by itself; either the terminal, MCU, gateway, or gatekeeper bit shall also be set. If vendor information is provided, this information shall be identical to that in endpointVendor.  If the terminalType is gateway, then the optional supportedPrefixes value is a list of prefix addresses by which other endpoints may identify this gateway.  This field may be used in addition to or as an alternative to the terminalAlias and terminalAliasPattern fields.  All of the endpoint’s supported prefixes shall be included in each RRQ unless the additive RRQ option is specified, in which case the endpoint supported prefixes in an RRQ shall be added to the list of currently registered prefixes for the endpoint.  With the additive RRQ, supported prefixes already registered to this endpoint shall be considered still registered.
terminalAlias -This optional value is a list of alias addresses by which other terminals may identify this terminal.  This field may be used in addition to or as an alternative to the terminalAliasPattern and supportedPrefixes fields.  Note that multiple alias addresses may refer to the same transport addresses.  All of the endpoint's aliases shall be included in each RRQ unless the additive RRQ option is specified, in which case the endpoint aliases in an RRQ shall be added to the list of currently registered aliases for the endpoint.  With the additive RRQ, alias addresses already registered to this endpoint shall be considered still registered.
additiveRegistration – If set to TRUE indicates that the endpoint has sent this RRQ as an addition of information to an existing registration.  An endpoint can send an additive RRQ consisting of only callSignalAddress, rasAddress, terminalType, terminalAlias, terminalAliasPattern, alternateEndpoints, endpointIdentifier, gatekeeperIdentifier, and tokens. A Gatekeeper in receipt of RRQ with the additiveRegistration field set to TRUE should ignore fields other than these.  The rasAddress in an additive RRQ shall be used by a gatekeeper as the destination for the subsequent RRJ when the endpoint is not registered or when the terminalAlias and/or terminalAliasPattern conflicts with the Gatekeeper’s registration policy. 
terminalAliasPattern – This optional value is a list of address patterns specifying aliases and addresses by which other endpoints may identify this endpoint.  This field may be used in addition to or as an alternative to the terminalAlias and supportedPrefixes fields.  All of the endpoint’s aliases and addresses shall be included in each RRQ unless the additive RRQ option is specified, in which case the endpoint aliases and addresses in the RRQ shall be added to the list of currently registered aliases for the endpoint.  With the additive RRQ, alias addresses already registered to this endpoint shall be considered still registered.
H.225 v3, section 7.9.2 (RegistrationConfirm (RCF)):
terminalAlias – This optional value is a list of alias addresses by which other terminals may identify this terminal.  This field may be used in addition to or as an alternative to the terminalAliasPattern and supportedPrefixes fields.  It specifies the alias addresses that have been accepted from those proposed in the associated RRQ message.  If none were proposed in the RRQ, this list gives aliases assigned by the Gatekeeper.

terminalAliasPattern – This optional value is a list of address patterns specifying aliases and addresses by which other endpoints may identify this endpoint.  This field may be used in addition to or as an alternative to the terminalAlias and supportedPrefixes fields.  It specifies the aliases and addresses that have been accepted from those proposed in the associated RRQ message.  If none were proposed in the RRQ, this list gives aliases and addresses assigned by the Gatekeeper.  
supportedPrefixes – This optional value is a list of prefixes by which other endpoints may identify this endpoint.  This field may be used in addition to or as an alternative to the terminalAlias and terminalAliasPattern fields.  It specifies the address prefixes that have been accepted from those proposed in the associated RRQ message.  If none were proposed in the RRQ, this list gives prefixes assigned by the Gatekeeper.
additiveRegistrationSupport – If set to TRUE indicates that the Gatekeeper supports additive registration capabilities.  If FALSE or missing indicates that the Gatekeeper does not support additive registration.
H.225 v3, section 7.9.3 (RegistrationReject (RRJ)):
rejectReason – The reason for the rejection of the registration.  This field may contain an invalidTerminalAliases value, in which case it contains a list of aliases, addresses and supported prefixes that were determined to be invalid in the associated RRQ message.
H.225 v3, section 7.10.1 (UnegistrationRequest (URQ)):
endpointAlias – This optional value is a list of alias addresses by which other terminals may identify this terminal. This field may be used in addition to or as an alternative to the endpointAliasPattern and supportedPrefixes fields.  If this field, the endpointAliasPattern field, and the supportedPrefixes field are not present, all aliases are unregistered in a single message. The E.164 address, if assigned, is required. Only values listed here are unregistered; this allows, for example, an H323_ID to be unregistered while leaving the E.164 address registered.
endpointAliasPattern – This optional value is a list of address patterns specifying aliases and addresses by which other endpoints may identify this endpoint.  This field may be used in addition to or as an alternative to the endpointAlias and supportedPrefixes fields.  If this field, the endpointAlias field and the supportedPrefixes field are not present, all aliases and addresses are unregistered in a single message.  Otherwise, only values listed here are unregistered.
supportedPrefixes – This optional value is a list of prefixes by which other endpoints may identify this endpoint.  This field may be used in addition to or as an alternative to the terminalAlias and terminalAliasPattern fields.  If this field, the endpointAlias field and the endpointAliasPattern field are not present, all aliases and addresses are unregistered in a single message.  Otherwise, only values listed here are unregistered.
3.3 Changes Shown Against H.225 v3 Annex H (ASN.1); Destined for H.225 v4
ANNEX H - H.225.0 Message Syntax (ASN.1):

RegistrationRequest ::= SEQUENCE --(RRQ)
{


requestSeqNum

RequestSeqNum,


protocolIdentifier
ProtocolIdentifier,


nonStandardData
NonStandardParameter OPTIONAL,


discoveryComplete
BOOLEAN,


callSignalAddress
SEQUENCE OF TransportAddress,


rasAddress

SEQUENCE OF TransportAddress,


terminalType

EndpointType,


terminalAlias

SEQUENCE OF AliasAddress OPTIONAL,


gatekeeperIdentifier
GatekeeperIdentifier  OPTIONAL,


endpointVendor

VendorIdentifier,


...,


alternateEndpoints
SEQUENCE OF Endpoint OPTIONAL,


timeToLive

TimeToLive OPTIONAL,


tokens


SEQUENCE OF ClearToken OPTIONAL,


cryptoTokens

SEQUENCE OF CryptoH323Token OPTIONAL,


integrityCheckValue
ICV OPTIONAL,


keepAlive

BOOLEAN,


endpointIdentifier
EndpointIdentifier OPTIONAL,


willSupplyUUIEs

BOOLEAN,


maintainConnection
BOOLEAN,

supportsAnnexECallSignaling BOOLEAN,

additiveRegistration         BOOLEAN,

terminalAliasPattern         SEQUENCE OF AddressPattern OPTIONAL
}

RegistrationConfirm ::= SEQUENCE --(RCF)
{


requestSeqNum

RequestSeqNum,


protocolIdentifier
ProtocolIdentifier,


nonStandardData
NonStandardParameter OPTIONAL,


callSignalAddress
SEQUENCE OF TransportAddress,


terminalAlias

SEQUENCE OF AliasAddress OPTIONAL,


gatekeeperIdentifier
GatekeeperIdentifier  OPTIONAL,


endpointIdentifier
EndpointIdentifier,


...,



alternateGatekeeper
SEQUENCE OF AlternateGK OPTIONAL,


timeToLive

TimeToLive OPTIONAL,


tokens


SEQUENCE OF ClearToken OPTIONAL,


cryptoTokens

SEQUENCE OF CryptoH323Token OPTIONAL,


integrityCheckValue
ICV OPTIONAL,


willRespondToIRR
BOOLEAN,


preGrantedARQ

SEQUENCE


{



makeCall



BOOLEAN,



useGKCallSignalAddressToMakeCall
BOOLEAN,



answerCall



BOOLEAN,



useGKCallSignalAddressToAnswer
BOOLEAN,



...,



irrFrequencyInCall


INTEGER (1..65535) OPTIONAL,


-- in seconds; not present if GK 









-- does not want IRRs


totalBandwidthRestriction

BandWidth OPTIONAL,


-- total lim for all concurrent calls

useAnnexECallSignalling

BOOLEAN


} OPTIONAL,


maintainConnection       BOOLEAN,
additiveRegistrationSupport  BOOLEAN,
terminalAliasPattern                SEQUENCE OF AddressPattern OPTIONAL,
supportedPrefixes                   SEQUENCE OF SupportedPrefix OPTIONAL

}

RegistrationRejectReason ::= CHOICE

{


discoveryRequired

NULL,



invalidRevision


NULL,


invalidCallSignalAddress
NULL,


invalidRASAddress

NULL,
-- supplied address is invalid

duplicateAlias


SEQUENCE OF AliasAddress,







-- alias registered to another endpoint

invalidTerminalType

NULL,


undefinedReason

NULL,


transportNotSupported

NULL,
-- one or more of the transports

...,


transportQOSNotSupported
NULL,
-- endpoint QOS not supported

resourceUnavailable

NULL,
-- gatekeeper resources exhausted

invalidAlias


NULL,
-- alias not consistent with gatekeeper rules

securityDenial


NULL,


fullRegistrationRequired

NULL,
-- registration permission has expired
additiveRegistrationNotSupported NULL,
invalidTerminalAliases                   SEQUENCE
{


terminalAlias
SEQUENCE OF AliasAddress OPTIONAL,


terminalAliasPattern
SEQUENCE OF AddressPattern OPTIONAL,


supportedPrefixes
SEQUENCE OF SupportedPrefix OPTIONAL,

…
}
}

UnregistrationRequest ::= SEQUENCE --(URQ)
{


requestSeqNum

RequestSeqNum,


callSignalAddress
SEQUENCE OF TransportAddress,


endpointAlias

SEQUENCE OF AliasAddress OPTIONAL,


nonStandardData
NonStandardParameter OPTIONAL,


endpointIdentifier
EndpointIdentifier OPTIONAL,


...,


alternateEndpoints
SEQUENCE OF Endpoint OPTIONAL,


gatekeeperIdentifier
GatekeeperIdentifier OPTIONAL,


tokens


SEQUENCE OF ClearToken OPTIONAL,


cryptoTokens

SEQUENCE OF CryptoH323Token OPTIONAL,


integrityCheckValue
ICV OPTIONAL,


reason


UnregRequestReason OPTIONAL,

endpointAliasPattern       SEQUENCE OF AddressPattern OPTIONAL,
supportedPrefixes           SEQUENCE OF SupportedPrefix OPTIONAL

}

AddressPattern ::= CHOICE
{

              wildcard                             AliasAddress,

              range                    SEQUENCE

              {

                          startOfRange         PartyNumber,

                          endOfRange          PartyNumber

              },
              …

}
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