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Abstract





A gsmSSF can offer a large volume of message traffic to a gsmSCF in a relatively short period of time. Congestion can occur within a SCP if traffic is allowed to grow beyond engineered levels, increasing message responses times and call failure rate.  For this reason a congestion control mechanism shall be implemented in CAMEL phase3  to disable all or some CAMEL interrogations.





Introduction





It shall be possible for the SCP to request that either all or some CAMEL interrogations are dropped by the VPLMN and/or IPLMN. The disabling shall be based either :





on SCP global title, in this case no CAMEL requests are sent to the congested SCP.


or on  SCP global title and service key 





The SCP global title  is the gsmSCFaddress (E164 number) where the CAMEL service is treated for the subscriber, the servicekey identifies the service logic that should apply ; SCP global title and service key are the one stored in  the OCSI/TCSI of the subscriber.





The congestion control function affects any CAP dialogs (Calls and SMSO).


 


Proposal 





The following proposal is based on the  CS2  Call Gapping function.








Principle of Call Gapping :





Call gapping is a traffic management function of CS2 used to regulate the traffic towards the gsmSSF. When congestion is detected, the gsmSCF activates the ‘CallGapping’ control at gsmSSF, requesting the gsmSSF to reduce the rate at which service requests are sent to the gsmSCF. 





The Call Gapping capability limits the number of calls that are allowed through an IN structured network by filtering calls with given characteristics. The filtering is applied only to IN calls. Calls are blocked for a specific duration  at specified intervals..





CallGapping is a gsmSCF initiated operation. The gsmSCF sends CallGap request asynchronously with call processing activities. This request is  sent in a new gsmSCF initiated dialog or in an existing dialog.





The operation has got one way information flow from gsmSCF to gsmSSF. The information invokes an automatic CallGapping mechanism applicable to all new TCAP dialogs. Established TCAP dialogs are not affected by the requested call rate reduction.
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The CallGapping process will be started at the reception of the CallGap operation from the SCP and finishing at the CallGapping duration time out or in case of  CallGapping process stop required by the SCP.

















Proposal of CallGapping for CAMEL





Camel phase3 requires to discard CAMEL requests for a given SCP or for a  given SCP and a given IN service (service key) . Either all or some CAMEL interrogations  towards the congested SCP are discarded. 





The CallGapping is done based on the gapping criteria defined by the SCP. It is based on the  address of  the congested SCP contained into the  ‘Call Gapping’ request. This address is matched with the gsmSCF address of the  OCSI/TCSI. 





The gsmSCFaddress contains in TCAP(TC-BEGIN) shall be used. 





The Servicekey can be also given as gapping criteria with the gsmSCF address, in this case  it is compared  with the Service Key contained in the OCSI/TCSI. The Service Key follows the CAMEL definition. 





The CAMEL calls meeting the gapping criteria are either:


all discarded, in this case the gapinterval is set to -1


 discarded only during a given period. 


filtered using as filter the value given in the gapinterval.


The CAMEL calls which pass through the filtering function are optionally marked in INITIAL_DP with IE’CGencountered’ set. The CallGapping encountered information is used to indicate that this request instruction has been subject to a CallGapping procedure. 


The discarded calls are either released with a specific cause or rerouted to an announcement machine, in case the release treatment is not defined a default treatment is generated by the gsmSSF/CCF, per default : release with cause (service not reacheable) is used. 





For CAMEL phase3 not all functionalities of CS2 are required :








The ‘Control type’ IE foreseen in CS2 to specify to the gsmSSF the reason of gapping, is not needed in CAMEL 





Not all parameters of ‘GapTreatment’ IE  are needed, see  ANNEX for details. 





The ‘GapCriteria’ can be either gapAllINTraffic or gapOnservice. GapCriteria is as in CS2 a mandatory parameter. It indicates that gapping shall apply for every IN calls (for a given service key or for all service key) to the SCP where the callGapping request is coming from





CGencounred flag in INITIAL-DP will be used as in CS2





REMARK:  CAMEL requests Call Gapping per SCP, howewer in CS2 the dropping of calls is always made on SSP basis. 





Conclusion





We would like to use for congestion control a  CS2 compatible CallGapping operation with a reduced set of feature as the one defined by  CS2. 
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 ANNEX : CS2 Call Gapping procedure





(not needed in CAMEL)  =  if the CS2 parameter is received, it is ignored. 





Note that the CS2 procedure of SSF shall be also adapted to the CAMEL CallGapping requirements listed before and belongs to the stage2 document.





CallGap procedure


General description


This operation is used to request the SSF to reduce the rate at which specific service requests are sent to the SCF.





Parameters


1) GapCriteria (MANDATORY):


This parameter identifies the criteria for a call to be subject to call gapping.





a) calledAddressValue (not needed in CAMEL):


This parameter indicates that call gapping will be applied when the leading digits of the dialled number of a


call attempt match those specified in "gapCriteria".


b) gapOnService:


This parameter indicates that call gapping will be applied when the "servicekey" of a call attempt match those


specified in "gapCriteria".


c) calledAddressAndService (not needed in CAMEL):


This parameter indicates that call gapping will be applied when the "serviceKey" and the leading digits of the


dialled number of a call attempt match those specified in "gapCriteria".


d) callingAddressAndService (not needed in CAMEL):


This parameter indicates that call gapping will be applied when the "serviceKey" and the leading digits of the


calling party number or the location number of a call attempt match those specified in "gapCriteria".


     e) gapAllINTraffic:


This parameter indicates that call gapping will be applied for every IN call (only present if gapOnService not present).





2)GapIndicators (MANDATORY):


This parameter indicates the gapping characteristics.


a)duration:


Duration specifies the total time interval during which call gapping for the specified gap criteria will be active.


A duration of 0 indicates that gapping is to be removed.


A duration of -1 indicates an infinite duration.


A duration of -2 indicates a network specific duration.


Other values indicate duration in seconds.


b)gapInterval


This parameter specifies the minimum time between calls being allowed through.


An interval of 0 indicates that calls meeting the gap criteria are not to be rejected.


An interval of -1 indicates that all calls meeting the gap criteria are to be rejected.


Other values indicate interval in milliseconds.








4)ControlType (not needed in CAMEL):


This parameter indicates the reason for activating call gapping.


The "controlType" value "sCPOverloaded" indicates that an automatic congestion detection and control mechanism


in the SCP has detected a congestion situation.


The "controlType" value "manuallyInitiated" indicates that the service and or network/service management centre


has detected a congestion situation, or any other situation that requires manually initiated controls.














5) GapTreatment (OPTIONAL)


This parameter indicates how calls that were stopped by the call gapping mechanism shall be treated.


- informationToSend:


This parameter indicates an announcement, a tone or display information to be sent to the calling party. At the


end of information sending, the call shall be released.


	- inbandInfo:


This parameter specifies the inband information to be sent.


- messageID:


This parameter indicates the message(s) to be sent, it can be one of the following:


	- elementaryMessageID:


This parameter indicates a single announcement.


	- text (not needed in CAMEL ):


This parameter indicates a text to be sent. The text shall be transformed to inband information


(speech). This parameter consist of two subparameters, messageContent and attributes. The


attributes of text may consist of items such as language.


	- elementaryMessageIDs (not needed in CAMEL):


This parameter specifies a sequence of announcements.


	- variableMessage (not needed in CAMEL):


This parameter specifies an announcement with one or more variable parts.


	- numberOfRepetitions (not needed in CAMEL):


This parameter indicates the maximum number of times the message shall be sent to the end-user.


	- duration (not needed in CAMEL):


This parameter indicates the maximum time duration in seconds that the message shall be


played/repeated. ZERO indicates endless repetition.


	- interval (not needed in CAMEL):


This parameter indicates the time interval in seconds between repetitions, i.e. the time between the end


of the announcement and the start of the next repetition. This parameter can only be used when the


number of repetitions is > 1.


	- tone:


This parameter specifies a tone to be sent to the end-user.


- toneID:


This parameter indicates the tone to be sent.


- duration(not needed in CAMEL):


This parameter indicates the time duration in seconds of the tone to be sent. ZERO indicates infinite


duration.


	- displayInformation (not needed  in  CAMEL)::


This parameter indicates a text string to be sent to the end-user. This information can not be received by a


PSTN end-user.


- releaseCause:


This parameter indicates that the call shall be released using the given release cause. See EN 300 356-1 [9].


- both:(not needed in CAMEL)


This parameter indicates inband info, a tone or display information to be sent to the calling party. At the end of


information sending, the call shall be released, using the given release cause.








Invoking entity (SCF)


Normal procedure


SCF Preconditions:


(1) The SCF detects an overload condition persists and call gapping has to be initiated at the SSF, or


The SCF receives a manually initiated call gapping request.


SCF Postcondition:


(1) The SCME FSM remains in the same state upon issuing the "CallGap" operation.


A congestion detection and control algorithm monitors the load of SCP resources. After detection of a congestion situation the parameters for the "CallGap" operation are provided.


If the congestion level changes new "CallGap" operations may be sent for active gap criteria but with new gap interval. If no congestion is detected gapping may be removed.





Error handling


Operation related error handling is not applicable, due to class 4 operation.
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Responding entity (SSF)


Normal procedure


SSF Preconditions:


(1) Call gapping for gapCriteria is not active, or Call gapping for gapCriteria is active.


SSF Postconditions:





(1) The SSME FSM is in the State "Non call associated treatment".


(2) Call gapping for gapCriteria is activated, or


Call gapping for gapCriteria is renewed, or


Call gapping for gapCriteria is removed.








Error handling


Operation related error handling is not applicable, due to class 4 operation.
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