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7.3.1
List of all GTP' message types

GTP' defines a set of messages between two associated nodes. The GTP' messages defined are shown in Table 8. 
The messages introduced by GTP' are in boldface letters. The other messages are inherited from the GTP protocol.
Of the GTP' introduced 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 are form the 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’ reuses the GTP Cause values. The message type numbers required for the newly introduced GTP' messages have been derived from the unallocated message type number space specified in the GTP message table defined in 3GPP TS 29.060 [8].

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 the present document:

254
Address of Recommended Node

253
Requests Responded

252
Data Record Packet

251
Charging Gateway Address (this IE is also used in 3GPP TS 29.060 [8])

250
Sequence Numbers of Cancelled Packets

249
Sequence Numbers of Released Packets

248
Terminal Identity
TV Information Element types introduced in the present document:

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 the present document:

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:

177
CDR decoding error
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 Table 8. Brief descriptions of the GTP messages reused in GTP' are provided in clause 7.3.2 ("Reused GTP message types") below. Further details are provided in 3GPP TS 29.060 [8], the GTP specification.

Table 8: GTP' messages

	Message Type value

(Decimal)
	GTP' message



	1
	Echo Request

	2
	Echo Response

	3
	Version Not Supported

	4
	Node Alive Request

	5
	Node Alive Response

	6
	Redirection Request

	7
	Redirection Response

	
	

	240
	Data Record Transfer Request

	241
	Data Record Transfer Response

	242
	Charging Start Request

	243
	Charging Start Response

	244
	Charging Stop Request

	245
	Charging Stop Response

	others
	reserved for future use


7.3.2
Reused GTP message types

The existing Echo Request and Echo Response messages defined in 3GPP TS 29.060 [8] are also used in PS domain charging. They may be used by the CDR generating nodes SGSN or GGSN, or by the CGF for checking if another GSN or CGF is alive. If the present document and 3GPP TS 29.060 [8] differ in their description then the 3GPP TS 29.060 [8] is to be taken as the latest specification status of the related Information Elements. If the path protocol is TCP, Echo Request and Echo Response messages are not required.

The Version Not Supported message in the GTP' resembles the corresponding GTP message. It indicates the latest GTP' version that the GTP' entity can support. If a receiving node receives a GTP' message of an unsupported version, then that node shall return a GTP' Version Not Supported message indicating in the Version field of the GTP' header the latest GTP' version that that node supports. The received payload data of the GTP' packet shall then be discarded.

The Version bits in the GTP' header have currently the following possible values:

· GTP' version 0 (binary ‘000’) identifies the following Message Type values:

3 = Version Not Supported,

4 = Node Alive Request, 

5 = Node Alive Response, 

6 = Redirection Request, 

7 = Redirection Response. 

In clause 7.3.4.6 the Requests Responded information element has Length field in place of the Number of Requests Responded field, to make that TLV IE to be handled like normal TLV IEs. 

If GTP' v0 is used in parallel with GTP' v2 or a later version, then, a 6-octet header length (with no trailing dummy octets) is used also with v0 (like in GTP' v2). 

The mark of the usage of GTP' v0 with 6 octet header (instead of the original 20 octet long header) is then the version bits being 0 and the bit 1 of octet 1 being '1' (instead of '0').

-
GTP’ version 1 (binary ‘001’) is the same as version 0 but has, in addendum, the duplicate CDR prevention mechanism, introduced in GSM 12.15 version 7.2.1 (1999-07) of the GPRS charging specification.

-
GTP' version 2 (binary ‘010’) is the same as version 1, but the header is just 6 octets long (no unused trailing octets). IPv6 address type is also supported (for Address of Recommended Node information element of the Redirection Request).
-
GTP' version 3 (binary ‘011’) is the same as version 2, but there are 4 new messages: the Charging Start Request/Response and the Charging Stop Request/Response.
…

<Text extract 2: >

…

7.3.4.8
Charging Start Request

The Charging Start Request message may be used by a CDR generating node to inform CG (or a CG to BS) that a PDP context is being started and later CDRs would be coming. The usage of this message enables the charging system to give immediate feedback for the CDR generating node, in case that e.g. the account related to the MS using the network has been already exhausted. In that case the Charging Stop Request be sent to the CDR generating node back in the opposite direction to the CDR generating node (or even the Charging Start Response could 
The possible information elements in the message are shown below. 

Table XX: Information Elements in a Charging Start Request

	Information Element
	Presence requirement

	Subscriber Identity in Network
	Mandatory

	Terminal Identity
	Optional

	MSISDN
	Optional

	End User Address
	Optional

	Private Extension
	Optional


For the Subscriber Identity in Network information element, the IMSI for the served MS is used in the 3G and GPRS charging. The format of the IMSI is described in MSISDN definition the document [7]. The information element structure used here for the IMSI encapsulation is described in the “International Mobile Subscriber Identity (IMSI)” chapter of the GTP document [8].
In the optional Terminal Identity information element, the IMEI of the subscriber is used for the 3G and GPRS terminals. The format and composition of the IMEI is described in the document [7]. This optional information element may be delivered if available. The information element structure used to encapsulate the IMEI is shown below.
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Figure XX: The Terminal Identity information element used for the 3G and GPRS terminals 
The format of the MSISDN is described in the MSISDN definition of the document [7]. This optional information element may be delivered if available. The information element format used also here for the MSISDN is described in the “MS International PSTN/ISDN Number (MSISDN)” chapter of the GTP document [8].
The information element format of the optional End User Address is described in the chapter “End Used Address ” chapter of the document [8]. This optional information element contains the PDP Type and protocol specific address information (such as the IPv4 or IPv6 address) of the served MS. This information element may be delivered if available.
The optional Private Extension IE contains vendor- or operator-specific information.

7.3.4.9
Charging Start Response

The Charging Start Response message, shown below, shall be sent as a response to a received Charging Start Request. This message enables the recipient of this message to know whether the user of the Packet Domain services has an exhausted account or if he is still chargeable. 
Table XX: Information Elements in a Charging Start Response

	Information Element
	Presence requirement

	Cause
	Mandatory

	Private Extension
	Optional


Possible Cause values are:

-
 "Request Accepted";

-
 "No resources available";

-
 "Service not supported";

-
 "System failure";

-
 "Mandatory IE incorrect";

-
 "Mandatory IE missing";

-
 "Optional IE incorrect";

· "Invalid message format";

· "Version not supported";
· "Account exhausted";
· "Account limit exceeded".

The optional Private Extension IE contains vendor- or operator-specific information.

7.3.4.10
Charging Stop Request
This message can be used to forward an indication to the CDR generating node(s) that an account usage limit has been exceeded. The Charging Stop Request message, shown below, can be sent as a command over the Ga interface, towards a transport node. This message enables the recipient of this message to know whether the user of the Packet Domain services has an exhausted account or if he is still chargeable. This recipient node may further forward the information to other node, to achieve sufficient distribution of the information to enable the network services to be dedicated solely to chargeable network users. Various alternative parameters can be used by the account bookkeeping system as criteria to match the network user and the accounting balance, but at least the Subscriber Identity in Network IE must exist in the message.
The possible information elements in the message are shown below. 

Table XX: Information Elements in a Charging Stop Response
	Information Element
	Presence requirement

	Cause
	Mandatory

	Subscriber Identity in Network
	Mandatory

	Terminal Identity
	Optional

	MSISDN
	Optional

	End User Address
	Optional

	Private Extension
	Optional


Possible Cause values are:

· "Account exhausted";

· "Account limit exceeded".

For the Subscriber Identity in Network information element, the IMSI for the served MS is used in the 3G and GPRS charging. The format of the IMSI is described in MSISDN definition the document [7]. The information element structure used here for the IMSI encapsulation is described in the “International Mobile Subscriber Identity (IMSI)” chapter of the GTP document [8].

In the optional Terminal Identity information element, the IMEI of the subscriber is used for the 3G and GPRS terminals. The format and composition of the IMEI is described in the document [7]. This optional information element may be delivered if available. The information element structure used to encapsulate the IMEI is shown below.
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Figure XX: The Terminal Identity information element used for the 3G and GPRS terminals 

The format of the MSISDN is described in the MSISDN definition of the document [7]. This optional information element may be delivered if available. The information element format used also here for the MSISDN is described in the “MS International PSTN/ISDN Number (MSISDN)” chapter of the GTP document [8].

The information element format of the optional End User Address is described in the chapter “End Used Address ” chapter of the document [8]. This optional information element contains the PDP Type and protocol specific address information (such as the IPv4 or IPv6 address) of the served MS. This information element may be delivered if available.

The optional Private Extension contains vendor- or operator- specific information.
7.3.4.11
Charging Stop Response

A Charging Stop Response message shall be sent as a response of a received Charging Stop Request message, as an acknowledgement. The information elements of this message are listed in Table 12.

Table XX: Information Elements in a Redirection Response

	Information Element
	Presence requirement

	Cause
	Mandatory

	Private Extension
	Optional


Possible Cause values are:

-
"Request Accepted";

-
"No resources available";

-
"Service not supported";

-
"System failure";

-
"Mandatory IE incorrect";

-
"Mandatory IE missing";

-
"Optional IE incorrect";

-
"Invalid message format";

-
"Version not supported".

The optional Private Extension contains vendor- or operator-specific information.
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