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1 Reason for Contribution

Contribution OMA-ARC-REST-2010-0223-CR_Payment_transition_states_for_reserve_and_release suggests a state transition diagram for transaction status in Reservation transactions that is not compliant with session charging based on 3GPP TS 32.299, OMA TS Online Charging and IETF RFC 4006 for Credit Control.
This means: ParlayREST Payment can not be deployed on top of a system compliant with these specs, as they are in use at many telecom operators’ networks.

(To give justice to #223: the current Payment TS state machine is broken and #223 improves it. However, even after applying #223, we do not end up witn a TS that will work in any Telecom network.)

This contribution suggests a way forward on top of #223 to accommodate both Parlay X states as well as IETF RFC 4006 / TS 32.299 / OMA Charging states.

2 Summary of Contribution

This contribution describes the issue which is not solved by OMA-ARC-REST-2010-0223, gives background information and proposes a solution.
3 Detailed Proposal

CR 223 proposes the following state changes (error conditions omitted):
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We have the following mappings to Parlay X:

	reserving
	ReserveAmount

	charging
	ChargeReservation

	releasing
	ReleaseReservation


From the semantics point of view, ReserveAmount reserves a particular amount, ChargeReservation charges a part of this reserved amount, and ReserveAdditionalAmount increases the reserved amount by a particular figure.
However, this scheme from Parlay X can not be mapped 1:1 onto systems that are in use today in many Telecom networks. These systems are based on the idea of Session Charging, also known as Credit Control which in turn is based on Diameter. References are IETF RFC 4006 and 3GPP TS 32.299.

Credit control works as follows:

1. In a first step (first interrogation), a reservation of “units” (money, date volume, usage time etc.) is performed. This maps 1:1 to the state change nil ( reserved. The service system requests a number of units, called RSU (Requested Service Units), from the payment system. At the end of this step, the payment system has deducted a certain number of units from the user’s account, and has granted them to the service for consumption. These units are named GSU (Granted Service Units).

2. In subsequent steps (intermediate interrogation), reporting of consumed units is done. Such reporting request includes the number of Used Service Units (USU) and a number of Requested Service Units (RSU). Note that all granted service units (GSU) from a previous step are rendered invalid at this point in time. The payment system records the USU for later inclusion into the bill, and grants a new GSU. This step can be performed multiple times.
3. In a last step (final interrogation), the last reporting of Used Service Units (USU) is done. The payment system records the USUs, puts the remaining GSUs back into the user’s account and closes the session. 
Note that the Payment system may grant in GSU exactly the number of units requested in RSU, or may grant a different number of GSU.

The following extract from 3GPP TS 32.299 (Fig. 6.3.5) illustrates this flow:
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initial interrogation
2: CCR(INITIAL, RSU) – Credit Control Request passes the RSU to the Charging system
4: CCA(INITIAL, GSU) – Credit Control Answer returns the GSU
intermediate interrogation
6: CCR(UPDATE, USU, RSU) – passes the USU to the Charging System and suggests a new RSU 
8: CCA(UPDATE, GSU) – returns the new GSU 
final interrogation
11: CCR(TERMINATION, USU) – passes the last USU to the Charging System 
12: CCA(TERMINATION) – confirms termination 
When the OMA Charging Enabler was developed and a mapping from Parlay X to Credit Control was required, a workaround has been developed for this which proposed combinations of Parlay X operations to address the issue: 

	initial interrogation
	ReserveAmount

	intermediate interrogation
	ChargeReservation+ReserveAdditionalAmount

	final interrogation
	ChargeReservation+ReleaseReservation


The following excerpt from OMA-TS-Charging_Online-V1_1-20090728-C, section 8.2.2.3, shows this:
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(Note: there is an error in the original TS - the operations in step 4 in the figure are in a different sequence than in the descriptive text. The figure above has been updated to reflect the sequence in the text. MCC is asked to take notice of the issue)
Critical remark: In fact, this workaround has a flaw. The amount x in ReserveAdditional(x) does not correspond to RSU in an intermediate interrogation, but actually x needs to be calculated as x=RSU-(GSU-USU). Ideally, when that mapping was made, the Parlay X spec would have had to be amended by adding two new functions
- ChargeAndUpdateReservation
- ChargeAndReleaseReservation
ARC may still decide doing this once Parlay X is going to be updated. But as a solution exists for Parlay X, this is not so urgent.

However, for ParlayREST, we urgently need a solution. 

The suggestion in #223 isolates “reserved” from “charged”, and therefore we are not able to apply the solution that MCC has found for Parlay X, as this would require a state that is a mixture of “charged” and “reserved”.

Solution proposal:

In the following, a solution candidate for ParlayREST is proposed. Care has been taken not to radically change the approach from #223, but update the solution such that it can work with both Parlay X and Credit Control.

The following proposal is intended as food for thought, and can hopefully developed during the Xian meeting into something that is acceptable for all parties.

Assumptions on the state of a transaction resource (for ParlayX backend) – for discussion:

	State
	current GSU
	previous RSU
	previous USU
	cumulated USU

	reserved
	>0
	>0
	n/a
	=0 (initial) or 
>0 (subsequent)

	charged
	=0 (?)
	n/a 
	>0
	>0

	released
	=0
	n/a
	>0
	>0


Legend: “current” means valid in the current state. “previous” means passed during the PUT that initiated the transition from the previous to the current state.

To be clarified: will the current GSU be set to 0 by a charging transition? 
Assumptions on the state of a transaction resource (for CreditControl backend) – for discussion:

	State
	current GSU
	previous RSU
	previous USU
	cumulated USU

	reserved
	>0
	>0
	n/a
	=0 

	charged
	>0
	>0
	>0
	>0

	released
	=0
	n/a
	>0
	>0


Based on this, it is suggested to add a new state transition as indicated in blue in the diagram below. A credit control backend will allow the “blue” transaction and disallow the “red” one. A Parlay X backend will allow “the” red transition and may allow or disallow the “blue” one.

It can be seen that in this proposal, the states are interpreted differently depending on whether there is a ParlayX backend or a Credit Control backend.
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Alternative solution proposal
This proposal does not re-interpret the “charged” state, but adds a new different state. The distinction is done by the fact that not all backends support all states. I.e., a ParlayX backend would throw an exception if the “chargedAndReserved” status appears in a PUT request, and the Credit Control backend would do so if it sees the “charged” state.
Assumptions on the state of a transaction resource (for ParlayX backend) – for discussion:

	State
	current GSU
	previous RSU
	previous USU
	cumulated USU

	reserved
	>0
	>0
	n/a
	=0 (initial) or 
>0 (subsequent)

	charged
	=0 (?)
	n/a 
	>0
	>0

	released
	=0
	n/a
	>0
	>0


Legend: “current” means valid in the current state. “previous” means passed during the PUT that initiated the transition from the previous to the current state.

To be clarified: will the current GSU be set to 0 by a charging transition? 
Assumptions on the state of a transaction resource (for CreditControl backend) – for discussion:

	State
	current GSU
	previous RSU
	previous USU
	cumulated USU

	reserved
	>0
	>0
	n/a
	=0 

	chargedAnd
Reserved
	>0
	>0
	>0
	>0

	released
	=0
	n/a
	>0
	>0
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4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform tim
ely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

The group is requested to discuss the solution proposals and agree on a way forward, such that CRs can be created to implement the suggested principles.
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