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	Reason for change:
(

	The current specification states that the communication between TPF and CRF is basing on a dialogue, however, how to establish a dialogue and when the dialogue should be established are not described in the specification, this unclear issue may cause some interworking problems. 
We consider two scenarios to establish the TPF/CRF dialogue
1) Scenario 1:

~ One TPF/CRF dialogues and multiple established bearers. In case of GRPS, this is all PDP Context State Models of a user in the TPF should relate to one TPF/CRF dialogues.
~ "Generic operations" are used, e.g. the operations of provision, modify and delete charging rules and/or provision the event triggers may be applicable for all established bearers within this scenario. 
~ "Specific operations" are related to the specific established bearer. These specific established bearers are identified by Bearer IDs, which are assigned by the TPF. 

2) Scenario 2:

~ A single TPF/CRF dialogue for each established bearer. In case of GRPS, this is each PDP Context State Models should relate to a CRF/TPF dialogue.
~ In this scenario all operations of a TPF/CRF instance are related to the correct Established Bearer State Model. 
~ The various CRF/TPF dialogues for scenario 2 are independent from each other.

Scenario 1 and scenario 2 are mutually exclusive, i.e. it is not possible to use both for a user at the same time in one TPF. For a user, one TPF/CRF instance is involved in FBC control at one moment either by using scenario 1 or possible multiple TPF/CRF instances are involved by using scenario 2. 

3) State Models and relationships:

There are three  types of State Models

-
TPF/CRF instance State Model
-
Established Bearer State Model
-    Bearer Activate/Deactivate State Model.
a)  In scenario 1, there is at most one TPF/CRF instance State Model for a user, whereas, in scenario 2, there might be multiple TPF/CRF instance State Models for a user.
b)  For each bearer, the TPF has one Established Bearer State Model, in GPRS, this is every PDP context has a State Model.
c)  There is at most one Bearer Activate/Deactivate per user in one TPF.

4) Bearer ID


A Bearer ID identifies an Established Bearer in Scenario 1. Bearer ID is set-up by the TPF and sent to CRF.
-
Scenario 1:

-
One Bearer ID is used for unique identify per Established Bearer State Model of a TPF/CRF instance.

-
No Bearer ID is used for the Bearer Activate/Deactivate State Model and for generic operations

-
Scenario 2:

-
No Bearer ID is used at all

5)
The operations are sent and received by the correct State Model:
-
Scenario 1:

-
"Generic operations", operations without Bearer ID. The Generic operations are related to the Bearer Activate/Deactivate State Model, and they are valid to all established bearer of the user.
-
"Specific operations". operations with corresponding Bearer ID related to the specified Established Bearer State Model

-
operations with unused Bearer ID: error handling

-
Scenario 2:

-
No "Generic operations"
-
Operations only valid to the correct TPF/CRF instance, i.e. Established Bearer State Model.
-
Operations with Bearer ID: error handling
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	Two TPF/CRF instance scenarios are introduced in a new Annex E
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not approved:
	Different vendor may have different implementation to establish the TPF/CRF instance, if this is not standard, these various implementations may cause some interworking problems.
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	Other comments:
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	If the new informative annex E is stable, parts of the content are intended to be moved to the main body of the specification.
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<< First changed clause >>
Annex E (informative):
E.1
TPF/CRF instance Scenarios
Two different scenarios are applicable for TPF/CRF instance.

Scenario 1: 
Scenario 1 allows FBC control of multiple established bearers related to a user within a single TPF/CRF dialogue, i.e. only one TPF/CRF dialogue is opened for a user whether how many bearers are established at the same time. In GPRS, this is multiple PDP contexts of a user have one TPF/CRF dialogue.
Scenario 2: 
Scenario 2 allows FBC control of each established bearer related to a user within individual TPF/CRF dialogue, i.e. multiple established bearers are controlled in this scenario via multiple TPF/CRF dialogues. In GPRS, this is every PDP context of the user has one TPF/CRF dialogue.
Scenario 1 and scenario 2 are mutually exclusive, i.e. it is not possible to use both for a user at the same time in one TPF. For a user, one TPF/CRF instance is involved in FBC control at one moment either by using scenario 1 or possible multiple TPF/CRF instances are involved by using scenario 2. 
Established bearers for a same user in different TPFs are independent from a FBC control perspective.

E.1
TPF/CRF Instance Scenario 1

Scenario 1 allows FBC control of multiple established bearers related to a user within a single TPF/CRF dialogue.
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Figure E.1: TPF/CRF Instance Scenario 1

A TPF/CRF instance in scenario 1 always consists of one Bearer Activate/Deactivate State Model of a user and optionally of additional multiple Established Bearer State Models related to the Bearer Activate/Deactivate State Model for the user. In GPRS, the TPF/CRF instance in scenario 1 consists of at lest one GPRS Activate/Deactivate State Model and optionally multiple GPRS PDP context State Models. There is at most one GPRS Activate/Deactivate State Model per non idle GPRS session in one GGSN and at most one PDP Context State Model per active GPRS PDP context in one GGSN. The various PDP Context State Models are treated independently of each other.
The TPF/CRF instance is always initiated when the Bearer Activate/Deactivate State Model is started, i.e. the TPF received the first Establishment Bearer Service Request for a user, and the TPF/CRF instance is always released when the Bearer Activate/Deactivate State Model is ended, i.e. the TPF received the last Termination Bearer Service Request for the user. For GPRS, the Bearer Activate is the TPF receives the first Create PDP Context Request for a user and the Bearer Deactivate is the TPF receives the last Delete PDP Context Request for a user.
The CRF requests further control or monitoring of individual established bearer (i.e. in GPRS, PDP contexts) using Provision of Charging Rule information flow. In order to be informed about new established bearer, the CRF arms the event trigger “Establish Bearer Service Request”. Thus, once a bearer is established, the TPF shall report related info to the CRF.
Each established bearer is identified by a Bearer ID. The Bearer ID is assigned by the TPF during bearer establishment and it is provided to the CRF in this first request/report for that bearer. The Bearer ID is unique within one TPF for a user. 
In FBC control, the operations (i.e. provision of charging rules and/or event triggers) of the TPF/CRF instance may be applicable for all established bearer, or for a specific bearer specified by the Bearer ID.
E.2
TPF/CRF Instance Scenario 2
Scenario 2 allows FBC control of each established bearer related to a user within individual TPF/CRF dialogue.
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Figure E.2: TPF/CRF Instance Scenario 2

A TPF/CRF instance in scenario 2 consists of a single Established Bearer State Model. In GPRS, it consists of a single PDP Context State Model, and there is at most one PDP Context State Model per active GPRS PDP context in one GGSN.

There might be multiple TPF/CRF instances in scenarios 2 for a user within one TPF, each of the instances controlling a single Established Bearer. The various TPF/CRF instances are independent of each other.

The TPF/CRF instance is always initiated with the establishment of the Bearer State Model and released with the termination of the Bearer State Model. For GPRS, the establishment of Bearer State Model is the GGSN receives a Create PDP context request for a primary or for a secondary PDP context, and the termination of Bearer State Model is the GGSN receives the corresponding Delete PDP Context Request.
In FBC control, the operations for each TPF/CRF instance (i.e. in GPRS, it is PDP context) are independent. The CRF should provide charging rules and/or event triggers basing on each TPF/CRF instance, the TPF should apply these charging rules and monitor the event triggers according to each established bearer.  
Editor’s note:
other TPF/CRF instance scenario is FFS.
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