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1.	Introduction





The CAMEL Phase 3 standard has an interface between the SGSN and the gsmSCF. This contribution proposes two state machines that can model this interface, and identifies DP processing rules such as DP pre-emption, etc.


3	Proposal


3.1	Events and Triggers


GSM 02.78 specifies that the following GPRS events can trigger the setup of a relationship between the gsmSCF and the SGSN:





Attach,


PDP Context Establishment,


PDP Context Establishment Acknowledgement.





Similarly, GSM 02.78 specifies that the following GPRS events may be reported between the gsmSCF and the SGSN once a relationship has been established:





Change of position,


Charging packet/volume/duration threshold reached,


Detach,


PDP Context Establishment Acknowledgement,


PDP Context Release


3.2	State Machines


Because GPRS can support multiple PDP contexts simultaneously for an attached subscriber, it is proposed that the above events be partitioned modelled by two state machines, one for the attach/detach procedures (GPRS Attach/Detach FSM) and the other for modelling individual PDP Contexts (GPRS PDP Context FSM).


3.2.1	GPRS Attach/Detach FSM


The GPRS Attach/Detach FSM Detection Point that can be statically armed as a Trigger for initiating a relationship from the SGSN to the gsmSCF shall be:





Attach





The GPRS Attach/Detach FSM detection points in the call at which events can be armed by the SCF for the in order that the SGSN generate event reports shall be:





Change Of Position,


Detach





�
The Detach and Change Of Position DPs shall only be capable of being armed as notification and continue events (EDP-N). 





The states associated with this FSM are Detached and Attached.
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The Detection Points in the above diagram are:





DP1	Attach (Trigger DP)


DP2	Change of position (EDP-N)


DP3	user- or network-initiated detach (EDP-N)





The Transitions in the above diagram are:





AD1	Attach request


AD2	Attach rejected


AD3	Change of position


AD4	CSE-initiated detach


AD5	User- or network-initiated detach





�
When the SGSN is awaiting control instructions from the gsmSCF due to triggering, then the gsmSCF shall be able to send the following instructions at the DP indicated below:





DP1	Reject the attach request,


	Continue processing,





The GPRS Attach/Detach FSM shall only have one or more GPRS PDP Context FSMs associated with it when in the Attached state. A GPRS PDP Context FSM cannot exist without its associated GPRS Attach/Detach FSM being in the Attached state. Closure of the GPRS Attach/Detach FSM via a detach will result in the idling of all associated GPRS PDP Context FSMs and the release of the associated GPRS PDP Contexts.





Note that it shall not be necessary to trigger a relationship from the GPRS Attach/Detach FSM to the gsmSCF in order for triggering to occur in an associated GPRS PDP Context FSM. However, in this latter case a GPRS Attach/Detach FSM shall still exist at the SGSN. This is so that CSE-initiated detach events sent within a given GSM PDP Context relationship shall result in the GPRS Attach/Detach FSM transiting to the Detached state. As noted above, in this state no PDP Contexts can exist and so all associated GSM PDP Context FSMs will transit to state Idle.


3.2.2	GPRS PDP Context FSM


The GPRS PDP Context FSM Detection Points that can be statically armed as a Triggers for initiating a relationship from the SGSN to the gsmSCF for the shall be:





PDP Context Establishment,


PDP Context Establishment Acknowledgement.





The GPRS PDP Context FSM detection points at which events can be armed by the SCF in order that the SGSN generate event reports shall be:





Change Of Position,


PDP Context Establishment Acknowledgement,


PDP Context Release 





The PDP Context Release and Change Of Position DPs shall be capable of only being armed as notification and continue events (EDP-N). 





The PDP Context Establishment Acknowledgement DP shall be capable of being armed as both a request for control instructions event (EDP-R) and as a notify and continue event (EDP-N). The latter DP shall only be capable of being armed as an EDP-R or an EDP-N if triggering has previously occured at the PDP Context Establishment DP.





The states associated with this FSM are Idle, PDP_Context_Setup and PDP_Context_Established.
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The Detection Points in the above diagram are:





DP4	PDP Context Establishment (Trigger)


DP5	PDP Context Extablishment Acknowledgement (Trigger, EDP-R or EDP-N)


DP6	User- or network-initiated PDP Context disconnection (EDP-N)


DP7	Change of position (EDP-N)





The Transitions in the above diagram are:





PC1	PDP Context setup request


PC2	PDP Context setup rejection


PC3	PDP Context setup rejection


PC4	PDP Context setup successful 


PC5	CSE-initiated PDP Context disconnection


PC6	Change of position


PC7	User- or network-initiated PDP Context disconnection





�
When the SGSN is awaiting control instructions from the gsmSCF due to triggering or the reporting of an EDP-R, then the gsmSCF shall be able to send the following instructions at the DP indicated below:





DP4	Reject the PDP Context establishment request,


	Continue processing,


	Continue processing with a modified APN,


	Detach


 


DP5	Reject the PDP Context establishment request,


	Continue processing,


	Detach





3.2.3	Charging


The gsmSCF may at any time within an established relationship apply a new charging threshold. The charging threshold can be one of the following:


Data volume


Granted time to transfer packets.





The SGSN reports charging related information as requested by the gsmSCF either when the PDP Context or GPRS session is released, when change of position occurs or when the charging threshold is reached.


3.2.4	GPRS SSF FSM


This comprise a subset of the fuctionality of the ETSI CS1 SSF FSM. Only the states Idle, Waiting For Instructions and Monitoring shall be present. One such GPRS SSF FSM shall be present for the GPRS Attach/Detach and every GPRS PDP Context FSM created in a session. 





When the GPRS PDP Context FSM triggers the setup of a new relationship with the gsmSCF (in state Idle) or sends an event report to the gsmSCF requesting control instructions (in state Monitoring) it shall halt the processing of all call events (apart from those indicated in the section below). It then awaits instructions from the gsmSCF. When this happens, the GPRS SSF FSM shall transit to the state Waiting For Instructions. The gsmSCF will issue these instructions followed by either a request to release the PDP Context, detach the GPRS MS or continue the PDP Context with changed or unchanged information. These have the following effects:





Release of the PDP Context will result in a transition to the Idle states in the GPRS SSF FSM �and associated GPRS PDP Context FSM,


CSE-Initiated detach results in the GPRS Attach/Detach FSM transiting to state Detached, with all GPRS PDP Context FSMs and GPRS SSF FSMs associated with this Attach/Detach FSM transiting to Idle,


Continuing the PDP Context with unchanged or modified information results in the GPRS PDP Context FSM resuming the processing of call information, and the GSM SSF FSM transits to state Monitoring.
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In the diagram above, the transitions are:





SSF 1:	Triggering of a relationship has occured between the SGSN and the gsmSCF


SSF 2:	The gsmSCF has instructed the SGSN to continue


SSF 3:	The associated PDP Context has been released, or the GPRS access has detached


SSF 4:	An event has been reported to the gsmSCF, and the SGSN is awaiting instructions





Note that the gsmSCF can order release of the PDP context or Attach/Detach FSM in either Monitoring or Waiting For Instructions states. New charging threshold data can be received in the Monitoring or Waiting For Instructions state.


3.3	Event Precedence


It is proposed that certain of the above events be reported to the gsmSCF as soon as they occur, due to the impact of such events on the GPRS session. These events are Change Of Position, PDP Context deactivation and detach. They shall interrupt the processing of other DPs as necessary in the relevant state machines.


3.	Conclusion





Ericsson request that SMG3 WPC agree to modelling principles proposed for GPRS/CAMEL, and incorporate the text and diagrams proposed in the CAMEL Phase 3 CR to GSM 03.78 (Tdoc 3C99-508/N2-99208).
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