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7
Charging Protocols

The GTP' charging protocol is optional. GPRS nodes generate CDRs. These CDRs are to be collected by the CGF. The protocol GTP’ has been designed to provide this CDR collection. 

The CGF-BS interface is also described in this chapter.

7.1
GPRS CDR Collection by GTP' Protocol 

The GTP’ protocol  has been designed to deliver GPRS CDR’s to the CGF(s) from those network elements or functional entities generating charging records.  The GTP’ protocol is required when the CGF resides in alternate nodes to those CDR generating nodes (e.g the SGSN and GGSN). The GTP’ protocol designed for GPRS charging data collection has been derived from the GTP protocol (defined in GSM 09.60) which is used for packet data tunnelling in the GPRS backbone network.

GTP’ is based on GTP with enhancements and additional message types. GTP’ operates on the Ga interface. GTP’ however does not imply the use of the GPRS backbone network, and may be implemented on alternate bearers. 

The GTP’ contains the following functions:

-
CDR transfer mechanism between GPRS nodes generating CDRs and the Charging Gateway Functionality.

-
Redirection of CDR transfer to another CGF.

-
Ability to detect communication failures between the CDR handling GPRS network elements by echo messaging.

-
Ability of a CDR handling node to advertise the peer CDR handling GPRS network elements about its CDR transfer capability (e.g. after a period of service downtime).

-
Ability to prevent duplicate CDRs that might arise during redundancy operations. If so configured, the CDR duplication prevention function may also be carried out by marking potentially duplicated CDR packets and delegating the final duplicate deletion task to CGF or Billing System (instead of handling the possible duplicates solely by GTP’ messaging).
-
The aim of the duplication prevention support of GTP' is to reduce the number of duplicated CDRs sent towards the BS and to support the BS in keeping the efforts for duplictate CDR checking as small as possible.
7.3
GTP' Message Types

7.3.1
List of all GTP' message types

GTP defines a set of signalling messages between two associated GSN nodes. The signalling messages defined are shown in table 11. The enhancements introduced by GTP' are printed in this table in boldface. The messages modified due to the GPRS charging requirements are printed in italics.
Of the new signalling message types, Node Alive Request, Node Alive Response, Redirection Request and Redirection Response belong to the Path Management messages. The Data Record Transfer Request and Data Record Transfer Response  form a new GTP signalling message type group: Record Transmission messages.

The reserved fields in the signalling messages shall be filled with ones, and are intended for future use.

GTP’ shall reuse the GTP Cause values. The GTP' message type numbers needed for charging have been derived from the unallocated message type number space specified in GSM 09.60.

The number ranges allocated for GTP’ are as follows: 

For Information Elements : 117-127 (TV type fields) and 239-254 (for TLV type fields).

TLV Information Element types introduced in this specification:

254
Address of Recommended Node

253
Requests Responded

252
Data Record Packet

251
Charging Gateway Address  (this IE is also used in GSM 09.60)

250
Sequence Numbers of Cancelled Packets

249
Sequence Numbers of Released Packets

TV Information Element types introduced in this specification:

127
Charging ID
126
Packet Transfer Command
For Cause Codes :  Cause values used in requests: 49 to 63, Cause values used in responses indicating acceptance: 177 to 191, Cause values used in responses indicating rejection: 241 to 255.

Charging related Cause values introduced for this specification:

In requests:

63   
This node is about to go down

62   
Another node is about to go down

61   
The receive buffers are becoming full

60   
The transmit buffers are becoming full

59   
System failure

In responses indicating acceptance:

-

In responses indicating rejection:

255   
Request not fulfilled

254   
Sequence numbers of released/cancelled packets IE incorrect

253
Request already fulfilled

252
Request related to possibly duplicated packets already fulfilled

The charging related message types are listed in the following signalling message table. If the Signalling Messages table  defined in GSM 09.60 differs other than the boldfaced message types in table 11, then the defined signalling table in GSM 09.60 shall be considered as the latest version of the two tables.

7.3.4.5.3
Packet Transfer Command IE

The value of the Packet Transfer Command in its information element tells the nature of the message:

1 = ‘Send Data Record Packet’

2 = ‘Send possibly duplicated Data Record Packet’

3 = ‘Cancel Data Record Packet’

4 = ‘Release Data Record Packet’

The following describes the usage of each Packet Transfer Command.

1)
Send Data Record Packet. This is used for the normal CDR sending, and it is the usual Packet Transfer Command, other commands being used only in error recovery cases. Of the conditional IE’s, the “Data Record Packet” is present in the message.

2)
Send possibly duplicated Data Record Packet. When the CDR packet is directed to a secondary CGF (by a CDR generating node) because the currently used CGF not working or the CDR transfer is not working properly, then this Packet Transfer Command is used instead of the normal ‘Send Data Record Packet’. Of the conditional IEs, the Data Record Packet” is present in the message, when sending the message to a CGF acting as temporary storage, when the original primary CGF could not be contacted.

3) Cancel Data Record Packet. Of the conditional IE’s, the “Sequence Numbers of  Cancelled Packets” is present in the message.

4)
Release Data Record Packet. Of the conditional IE’s, the “Sequence Numbers of Released Packets” is present in the message.
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Figure 15: Packet Transfer Command information element

After the CGF has received the Packet Transfer Command ‘Release Data Record Packet’ with the Sequence Number(s) for earlier sent ‘Send possibly duplicated Data Record Packet’ command(s), it can consider itself authorised to send the Data Record Packets previously marked as possibly duplicated towards the Billing System as normal (not duplicated) CDRs.
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