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Change in Clause 5.1.2

5.1.2
Functional split between Charging Function and Rating Function

5.1.2.1
Option 1: Repository Style

Account Management Function and Rating Function serve as data repositories, the charging functions (BCF, SCF, ECF) perform charging control and the required computations. Figure 5-2 illustrates this model. 
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Figure 5-2: Repository style model

Upon receipt of a charging request, the charging function fetches data from Account Management Function (e.g. account, counter) and from the Rating Function (tariff rule). It applies the tariff rule using data from the charging request and from the Account Management Function, i.e. the charging function performs the unit calculation/rating. It will update account and counters accordingly. 

This model follows the architectural pattern called repository style [2]. It has the following advantages:

-
clear separation of execution and data.

-
data can be fetched simultaneously. 

-
no transfer of data between Account Management Function and Rating Function needed.

To be analysed: protocol implications of transferring tariff rules.

5.1.2.2
Option 2: Rate Planner
This model assumes that rating is performed by the Rating Function. Figure 5-3 illustrates the model. 
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Figure 5-3: Rate Planner model

Upon receipt of a charging request, the charging function fetches data from the Account Management Function (e.g. account, counter). In its rating request towards the Rating Function rating relevant information such as subscriber service usage counter or loyalty accounts are transferred. The Rating Function identifies the tariff rule to be applied and performs the unit calculation/rating using the input parameters from the rating request. As response, it will return the calculated units and information on whether/how counters are to be updated. The update is done by the Charging Function.
This design supports the use of a logically common Rating Function for online and offline charging, i.e. it enables a common rating infrastructure for online and offline charging and therefore convergence of rating functionality. 

It has the disadvantage of data transfer from Account Management Function to Rating Function via the Charging Function.
5.1.2.3
Option 3: Rating engine
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The rating engine model has a similar architecture as the rate planner (figure 5-3). However, in a Rating Engine, the rating function is responsible for managing the service usage counters needed for the rate calculation. Figure 5-4 illustrates the model:

Figure 5-4: Rating engine model

A rating request can be either for price (for a given service usage), units (for a given amount of monetary unit) or tariff (e.g. e-parameters). In the rating request, the charging function provides the request type, information regarding subscriber identity and service identifier. As response, the rating engine will return the calculated price, service units or tariff respectively.
This design supports the online and offline convergence as well.

The advantage of this option is its simplicity and flexibility.
5.1.2.4
Recommendation
The comparison between the above Re interface options is depicted in the following table:

	Aspect
	Option1: Repository Style
	Option 2: Rate Planner
	Option 3: Rating Engine

	Complexity
	Very Complex – Need to export a full rating schema
	Moderate
	Simple – straight forward

	Durability / Flexibility
	Inflexible – Need to change I/F for every schema enhancement
	Bounded by the counter manipulation methodology
	Fully flexible – Rating functionality does not affect the interface.

	Customer structure information
	Shared by Charging & Rating
	Shared by Charging & Rating
	Rating function only

	Rating Functionality
	Spread between Charging & Rating
	Spread between Charging & Rating
	Focused in the Rating Engine

	Coupling
	Tight
	Moderate
	Loose

	Counters fetch
	N/A
	Excessive – Charging function must fetch all associated counters 
	Optimal – Counters are fetched on a need to use basis.

	Counters locking
	N/A
	Must lock all counters for each request
	Optimal – Counters are locked on a need to use basis.

	Performance
	High
	Unacceptable due to the excessive counters fetching and locking.
	Acceptable – Needs benchmarking.

	Synchronization
	No need to
	No need to
	Need to synchronize counters and balance


Table 5.2: Functional split options comparison
Option 1 is ruled out, due to it’s tightly coupling, inflexibility and complexity.
To allow for a common rating infrastructure for online and offline charging, option (2 or 3)? < tbd pending AI in 5.1.2.3 > is chosen, enhanced with the support of tariff requests. I.e. the Rating Function has to support requests for

-
units, both monetary (price request) and non-monetary (service usage request), 
in this case rating is performed by the Rating Function,

-
tariff information
in this case rating is performed by the charging function on the basis of the tariff information returned from the Rating Function.
Editor’s note:  the text above is agreed, however, it needs to be decided whether the proposed solution is based on option 2 or option 3.  However, depending on whether option 2 or 3 is chosen, rating may be performed in the rating function rather than the charging function in point 2 above.
Option 3 is the simplest, most flexible and has a clear separation between the charging and the rating functions. Option 2 has inherent problems with excess counters fetching and locking which result with performance problems. Hence option 3 is the preferable solution.
End of Change in Clause 5.1.2

Change in Clause 6.1.2

6.1.2
Scenario with tariffRequest operation

Figure 6-2 shows an example message flow for the tariff request operation. The scenario describes the case where the BCF invokes the tariffRequest operation.
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Figure 6-2: Tariff request operation
1.
The BCF receives an online charging request  referring to an MS’s bearer usage.

2.
The BCF requests account and counter information for the subscriber from the Account Management Function. Upon receipt of this data,

3.
it requests tariff information applicable for this bearer.

4.
The Rating Function retrieves the appropriate tariff to be applied for the bearer.

5.
The Rating Function returns the tariff information to the BCF.

6.
Based on the received tariff information, the BCF performs pre-rating.

7.
The BCF continues bearer charging and performs account control.

8.
It returns the granted units to the requesting network element.

9.
The granted units are used and a new request is send to the BCF.

10.
This time the BCF can directly perform the pre-rating, i.e. determine the unit price, and 

11.
perform account control.

12.
Again, assuming successful account control, 

13.
a positive ackknowledgment is returned to the network entity.

14.
The MS terminates bearer usage. The used units are send to the BCF.

15.
The BCF performs final rating for the consumed bearer resources and adjusts the account accordingly.

Please note that in this scenario due to the use of the tariffRequest operation only one request to the Rating Function is needed during the whole bearer “session”.
The following cases prohibit the usage of tariff request results along the whole session:
Example 1: Tarrif Change
Le’t say the user is entitled for every 5th minute free. At the beginning of the session, there is a service rate. However, the tarrif change in a cyclic periods of 4, 1 minutes.

Example 2: Group allowances
A group has a pool of free minutes. The initial tarrif is 0. However, you can not tell for how long this rate is valid, especially when the group is using the same pool.

Example 3: Unsolicited group benefits
At the beginning of the session, a rate will be applied if there are no benefits avialable. However, during the session, another subscriber can yield a group benefit (e.g. 1Mb free for every 10 MMS). In this case, the tarrif drops to 0 at unsolicited times during the session, for a limited usage.
The above examples preclude the intent to use just one tarrif request query at the beginning of the session. Unlike price requests, tarrif requests, must re-query the rating engine periodically to come up with an accurate online charge.
End of Change in Clause 6.1.2
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