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PURPOSE: Proposal. 


Proposal.


In H.323 the gatekeeper is the entity that provides address translation and controls access to the LAN for the H.323 terminals, gateways and MCU. The RAS messages indeed quite cover the basic requirements for such functionality. The gatekeeper utilization would be greatly enhanced, though, if the gatekeeper can support more supplementary services. Call forward, that is proposed here, is probably the most necessary one among these services. 


In this proposal we suggest the addition of GK based forward functionality to RAS. As we realize that this is only the first from many such services, we add it in a way  that leaves  room for  further development of  the forwarding capacity and also other functionality. 


Currently H.323 only allows for endpoint based call forwarding. An endpoint which is on forward, deflects each call as it arrives using the facility message. This approach while being very simple and flexible, doesn’t cover the very common case of the forwarded terminal being shut down (e.g. its owner is on vacation for a month). From our experience, this might be very troublesome  to the user. 


The natural place to locate the forwarding functionality is in the Gatekeeper, which would be always ON. If the terminal wishes to deflect all calls from now on, it should inform the GK, and could them be shut-down. This is the essence of our proposal.


The proposal supports three kinds of forward options: unconditional forward, forward after some time of no answer, and forward when destination is busy. All message are designed so that future additions of  forward types and improvement of the proposed  types (like adding conditions that include time of day to call deflection), will be possible in a backward compatible manner. 


To facilitate an orderly use of the GK based forwarding and to allow GK resource optimizations, optional fields are added to LRQ,LCF, ARQ, ACF, RRQ, RCF and FACILITY messages. A new error code is added to UnregRejectReason.


Usage of messages. 


This section explain some of the key issues regarding the usage of the new messages and fields. Some of it is not normative and intended just for clarification. 


Registration (RRQ/RCF).


The endpoint may inform the GK of its capacity to handle supplementary services. For the forward service, the GK keeps track  of the forward types the terminal can support. The forward on no-answer and busy, might be a little more complicated to implement and the unconditional forward (i.e. just send the SETUP to a different address) - is trivial and should be in the capacity of each terminal. 


The motivation in supplying this information to the GK is to  allow as much distribution of call processing which might be important when very large GK is considered.





In the registration confirm the GK  notifies the endpoint whether a forward was placed for this terminal before, and also what kind of forwards can the user request (To avoid the case of the endpoint asking for a forward of type the GK cannot process). 


Address translation (LRQ/LCF, ARQ/ACF).


When a GK is asked to locate a destination, it may detect an entry in its database which specifies that this destination is forward else where. The GK may choose one of the following: 


If the calling entity is known to support all or part of the required forward conditions, the GK may notify it about  the part that is supported using  the ‘callIsForwardTo’ field in the confirm message. This is to possibly reduce GK load in processing the call. 


If this reflected part consists of all the conditions required by the called endpoint, then the destCallSignalAddress field may point to the original address of the  called endpoint (un-forwarded address). Even in this case the GK may still force the indirect call model. 


In the case that The GK could not or wish not  reflect all forward conditions to the calling party, the destCallSignalAddress must point to the GK, so it could process the call as needed (e.g. deflect the call to destination after a time-out). 


The GK may force an in-direct call model, supply its own address in the destCallSignalAddress Field and process the call as need (see second bullet above). 





Requesting and canceling  a Forward. 


To register a forward, an endpoint sends a SupplamentaryServiceRequest to its GK that either indicates a request to get forward status for this terminal as known to the GK, or supplies a sequence of addresses to which calls are to be forwarded on certain conditions. The endpoint may indicate that it wishes to cancel a previous forward request. 


The GK will respond by confirming or rejecting the forward request using SupplamentaryServiceConfirm and  SupplamentaryServiceReject respectively. The confirm message contains all forward data in power. 


Call deflection by the GK during the call.


If for some reasons (see � REF _Ref379794332 \n �2.2�) the GK chooses to process the call setup, it may detect during a call that it should be forwarded. This may happen upon receiving a SETUP from the calling party if the forward is unconditional , after accepting ReleaseComplete (forward on busy) or after a time-out (forward on no-answer). The GK may then send a facility message to the calling terminal.


If the calling party wish to redirect the call, it may disconnect, and restart call setup to the new destination. In this new setup it may indicate the that this call is a transferred one see addition to setup message in AVC-1131 Call Transfer In H.323).


Please note that in order to facilitate forwarding across Gateways it is necessary  to use endpointAddress structure, which contains the full range of addresses available in the SETUP message for that purpose, instead of the old ‘alternative address’ fields of the facility message. 


ASN.1 Structure


{new field in existing messages are in italics }





RasMessage	::= CHOICE   


{


	gatekeeperRequest		GatekeeperRequest,


	gatekeeperConfirm		GatekeeperConfirm,


	gatekeeperReject			GatekeeperReject,


	


	...,


	requestInProgress			RequestInProgress,


supplamentaryServiceRequest	SupplamentaryServiceRequest,


supplamentaryServiceConfirm	SupplamentaryServiceConfirm,


supplamentaryServiceReject	SupplamentaryServiceReject,


	


}





SupplamentaryServiceRequest ::= SEQUENCE 


{


	requestSeqNum		RequestSeqNum,			


	protocolIdentifier		ProtocolIdentifier,			


	nonStandardData		NonStandardParameter OPTIONAL,	





	supplementaryMessage 	SEQUENCE


	{	


		forward			ForwardRequest, 	


		...	


	},


	...


}





SupplamentaryServiceConfirm ::= SEQUENCE 


{


	requestSeqNum		RequestSeqNum,			


	protocolIdentifier		ProtocolIdentifier,			


	nonStandardData		NonStandardParameter OPTIONAL,	





	supplementaryMessage 	SEQUENCE


	{	


		forwardConfirm	ForwardConfirm, 	-- GK->Endpoint see Note 1. 


		...	


	},


	...


}





SupplamentaryServiceReject ::= SEQUENCE 


{


	requestSeqNum		RequestSeqNum,			


	protocolIdentifier		ProtocolIdentifier,			


	nonStandardData		NonStandardParameter OPTIONAL,	





	supplementaryMessage 	SEQUENCE


	{	


		forward			ForwardReject,		


		...	


	},


	...


}





requestSeqNum -. this is a monotonically increasing number unique to the sender.  It shall be returned by the receiver in any response associated with this specific message.�
�
protocolIdentifier - identifies the H.225.0 vintage of the sending terminal.�
�
supplementaryMessage: Supplementary message details.�
�



Note 1: After GK confirmed the forwardRequest by sending this message, the endpoint aliases are forwarded. The GK shall respond with URJ to subsequent URQs, if they leave the endpoint without any aliases. To do complete un-registration endpoint must first cancel the forward. If the endpoint changed its alias set using URQ or RRQ all effective alias will be forwarded. 











ForwardRequest 		::= SEQUENCE -- used to register forward.


{


	endpointIdentifier 		EndpointIdentifier,


	requestType		CHOICE


	{


		forwardRegistration 	SEQUENCE


		{


			data		SEQUENCE OF ForwardData, 


			...


		},


		statusRequest			SEQUENCE


		{	


			...				


		},


		forwardCancel			SEQUENCE 


		{


			...


		}


	},


	...


}





endpointIdentifier - confirmation of identity; not sent by the gatekeeper�
�
forwardData - information regarding forward destination. All forward destination shall be included in one message .�
�
statusRequest - presence of this field indicate request to receive current forward information stored in the GK without any change. �
�
forwardCancel - inclusion of this field indicate that the endpoint wish to cancel all forwards. �
�



ForwardData ::= SEQUENCE


{  


	destinationAddress		EndpointAddress,


	forwardType			ForwardType,


	…


}





destinationAddress - address to which calls are forwarded. �
�
forwardType - forward type associated with this address.�
�



EndpointAddress ::= SEQUENCE -- all needed address to perform an ARQ and SETUP. 


{


	destinationAddress	SEQUENCE OF AliasAddress OPTIONAL,	    -- used same as in ARQ 


	destCallSignalAddress	TransportAddress 	 OPTIONAL,	    -- used as in ARQ	


	destExtraCallInfo		SEQUENCE OF AliasAddress OPTIONAL,	    -- used as in ARQ


	remoteExtensionAddress	AliasAddress		 OPTIONAL, 	    -- used as in SETUP


	subAddress		OCTET STRING (SIZE(1..128)) OPTIONAL,-- used as in SETUP


	...


}


Note: for correct usage of  these address and dialing convention, refer to H.323 implementors guide. 


destinationInfo - sequence of external addresses for the destination terminal, such as E.164 addresses or H323_IDs. �
�
destCallSignalAddress - transport address used at the destination for call signaling.�
�
destExtraCallInfo - contains external addresses for multiple calls.�
�
remoteExtensionAddress - contains the alias address of a called endpoint in cases where this information is needed to traverse multiple Gateways.� In all cases where the information is available to the sender of the SETUP message, this field shall be filled in.�
�
subAddress - use to indicate destination located on physical ISDN sub-address.�
�



ForwardType ::= CHOICE


{


	unconditional 			SEQUENCE 


	{


		...


	} OPTIONAL,


	noAnswer			SEQUENCE 


	{


		timeOut	INTEGER(0..255000), -- miliseconds before forward.


		...	


	} OPTIONAL,


	busy				SEQUENCE 


	{


		...


	} OPTIONAL,


	...	


}


�


unconditional - indicate unconditional forward.�
�
noAnswer - indicate forward that is be carried out by the GK after noAnswer for certain time.�
�
busy - indicate forward when terminal is busy.�
�
ForwardConfirm ::= CHOICE


{


	forwardConfirm	BOOLEAN OPTIONAL, 


	forwardStatus	SEQUENCE OF SEQUENCE 


	{				 


		forwardData	ForwardData OPTIONAL, -- Note 1


		...


	} OPTIONAL,


	...


}





Note 1: Used when responding to forwardStatusRequest.





forwardConfirm - indicate that terminal request has been completely accepted by the GK. If set to TRUE the inclusion of the more detailed forwardStatus field is not mandatory. �
�
forwardStatus - indicate all forward destination in power.�
�



ForwardReject ::= CHOICE


{


	reason		CHOICE 


        {


		gatekeeperResources 			NULL,


		addressInValid 				SEQUENCE OF EndpointAddress,


		forwardTypeNotSupported		        SEQUENCE OF ForwardType,


		forwardCancel				NULL,


	...


	} OPTIONAL,


	...


}








RegistrationRequest		::=SEQUENCE --(RRQ)


{


	requestSeqNum	RequestSeqNum,				


	...,


	transportQOS		TransportQOS	OPTIONAL,


	supplementaryCapability	SupplementaryCapability OPTIONAL.


}





supplementaryCapability: indicate terminal capability to process supplementaryServices. may be used by the GK to allow terminal to process some of the supplementary services, during the call, thus saving GK resources.  �
�



RegistrationConfirm	::=SEQUENCE --(RCF)


{


	requestSeqNum	RequestSeqNum,					


	...	


	forwardedTo	SEQUENCE OF ForwardData OPTIONAL,


supplementaryCapability	SupplementaryCapability OPTIONAL


}





forwardedTo: indicate to the terminal that a forward is in power. �
�
supplementaryCapability -  used by GK to inform terminal what kinds of supplementary service terminal may request during the call. �
�



SupplementaryCapability ::= SEQUENCE 


{


	forwardCapability	ForwardCapability,


	...


}





ForwardCapability	::= SEQUENCE


{


	forwardCap	SEQUENCE OF ForwardType,


	...


}





forwardCap: indicate endpoints capability to process call forwarding types on its own. This is used by the GK in decision of what part of the call processing are left to endpoint. All endpoint shall support unconditional forward. �
�
AdmissionConfirm	::=SEQUENCE --(ACF)


{


	requestSeqNum	RequestSeqNum,			


	...,	


	callIsForwardedTo	SEQUENCE OF ForwardData OPTIONAL


}


callIsForwardedTo: indicate that the call should be forwarded. The terminal may use this information during the call setup (e.g. forward after time out).  �
�



LocationRequest		::=SEQUENCE --(LRQ)


{


	...,


	supplementaryCapability		SupplementaryCapability OPTIONAL


}





supplementaryCapability: indicate endpoint or GK capability to process supplementaryServices. may be used by the GK to allow terminal to process some of the supplementary services, during the call, thus saving GK resources. This field is useful when this message is sent from an entity which is not registered with the GK. �
�



LocationConfirm	::=SEQUENCE --(LCF)


{


	requestSeqNum	RequestSeqNum,			


	...,


	destinationInfo		SEQUENCE OF AliasAddress	OPTIONAL,


	destExtraCallInfo		SEQUENCE OF AliasAddress	OPTIONAL,


	callIsForwardedTo	SEQUENCE OF ForwardData OPTIONAL


}


callIsForwardedTo: indicate that the call should be forwarded. The terminal may use this information during the call setup (e.g. forward after time out).�
�



UnregRejectReason		::= CHOICE


{


	notCurrentlyRegistered	NULL,	


	callInProgress		NULL,	


	undefinedReason		NULL,


	...,


	endpointForwarded	NULL  -- endpoint  need to cancelForward first.


}





Facility-UUIE ::= SEQUENCE


{


	protocolIdentifier		ProtocolIdentifier,


	alternativeAddress	TransportAddress OPTIONAL,


	alternativeAliasAddress	SEQUENCE OF AliasAddress OPTIONAL,


		conferenceID		ConferenceIdentifier OPTIONAL,			


	reason			FacilityReason,			


	...,


	callIsForwardedTo  	ForwardData OPTIONAL


}





callIsForwardedTo: indicate that the call is  forwarded to an alternative address. �
�
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�PAGE \# "'Page: '#'�'"  �Page: 41��� definition added per agreement at Eibsee meeting as defined in AVC-1047, Implementors Guide


�PAGE \# "'Page: '#'�'"  �Page: 61��� GK should have the capability to return addresses which require a Gateway - added per agreement at Eibsee meeting as defined in AVC-1009








