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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Conditional: When the presence requirement for the information element is conditional, the receiving protocol level can check the presence or absence of an IE based on the received information.

G-PDU:  A G-PDU is a user data message. It consists of a T-PDU plus a GTP header. 
GTP Tunnel: A GTP tunnel in the GTP-U plane is defined for each PDP Context in the GSNs and/or each RAB in the RNC. A GTP tunnel in the GTP-C plane is defined for all PDP Contexts with the same PDP address and APN (for Tunnel Management messages) or for each MS (for messages not related to Tunnel Management). A GTP tunnel is identified in each node with a TEID, an IP address and a UDP port number. A GTP tunnel is necessary to forward packets between an external packet data network and an MS user.

MM Context: Information sets held in MS and GSNs for a GPRS subscriber related to mobility management (MM) (please refer to the MM Context Information Element).

NSAPI: Network Service Access Point Identifier. An integer value in the range [0; 15], identifying a certain PDP Context. It identifies a PDP context belonging to a specific MM Context ID.

Path: UDP/IP path is used to multiplex GTP tunnels.

Path Protocol: Path Protocol is the protocol used as a bearer of GTP between GSNs or between a GSN and a RNC.
PDP: Packet Data Protocol (PDP) is a network protocol used by an external packet data network interfacing to GPRS.

PDP Context: Information sets held in MS and GSNs for a PDP address (please refer to the PDP Context Information Element).
Quality of Service: Quality of Service may be applicable for the GPRS backbone and the Iu interface if the path media supports it. Separate paths with different priorities may be defined between a GSN pair or between a GSN and an RNC.

GTP-C Message: GTP-C or control plane messages are exchanged between GSN/RNC pairs in a path. The control plane messages are used to transfer GSN capability information between GSN pairs, to create, update and delete GTP tunnels and for path management. .

GTP-U Message: GTP-U or user plane messages are exchanged between GSN pairs or GSN/RNC pairs in a path. The user plane messages are used to carry user data packets and for path management.

GTP-PDU: A GTP Protocol Data Unit is either a GTP-C message or a GTP-U message.
Signalling Message: All GTP-PDUs except the G-PDU.
T-PDU: Original packet, for example an IP datagram, from an MS or a network node in an external packet data network. A T-PDU is the payload that is tunnelled in the GTP-U tunnel.

Traffic Flow Template: TFTs are used by GGSN to distinguish between different user payload packets and transmit packets with different QoS requirements via different PDP context but to the same PDP address.

Tunnel Endpoint IDentifier (TEID): The TEID unambiguously identifies a tunnel endpoint in the receiving GTP-U or GTP-C protocol entity. The receiving end side of a GTP tunnel locally assigns the TEID value the transmitting side has to use. The TEID values are exchanged between tunnel endpoints using GTP-C (or RANAP, over the Iu) messages.

UDP/IP Path: UDP/IP path is a connection-less path defined by two end-points and an IP address and a UDP port number define an end-point. A UDP/IP path carries G-PDUs between GSN nodes related to one or more GTP tunnels.

6
GTP Header

Optional fields:

-
Sequence Number: This field is an optional field in GPDUs. It is used as a transaction identity for  signalling messages  having a response message defined for a request message and as an increasing sequence number for T-PDUs, transmitted via GTP-U tunnels, when transmission order must be preserved.

-
N-PDU Number: This field is used at the Inter SGSN Routeing Area Update procedure and some inter-system handover procedures (e.g. between 2G and 3G radio access networks). This field is used to co-ordinate the data transmission for acknowledged mode of communication between the MS and the SGSN. The exact meaning of this field depends upon the scenario. (For example, for GSM/GPRS to GSM/GPRS, the SNDCP N-PDU number is present in this field).

-
Next Extension Header Type: This field defines the type of Extension Header that follows this field in the GTP‑PDU.



Bits

Octets

8
7
6
5
4
3
2
1

1

Version
PT
(*)
E
S
PN

2

Message Type

3

Length (1st Octet)

4

Length (2nd Octet)

5

Tunnel Endpoint Identifier (1st Octet)

6

Tunnel Endpoint Identifier (2nd Octet)

7

Tunnel Endpoint Identifier (3rd Octet)

8

Tunnel Endpoint Identifier (4th Octet)

9

Sequence Number (1st Octet)1) 4) 

10

Sequence Number (2nd Octet)1) 4)

11

N-PDU Number2) 4)

12

Next Extension Header Type3) 4)

(*) This bit is a spare bit. It shall be sent as ‘0’. The receiver shall not evaluate this bit.

1) This field shall only be evaluated when indicated by the S flag.

2) This field shall only be evaluated when indicated by the PN flag.

3) This field shall only be evaluated when indicated by the E flag.

4) This field shall be present when any one or more of the S, PN and E flags are set.

Figure 2: Outline of the GTP Header

The format of GTP Extension Headers is depicted in Figure 2. The Extension Header Length field specifies the length of the particular Extension header in 4 octets units. The Next Extension Header Type field specifies the type of any Extension Header that may follow a particular Extension Header. If no such Header follows, then the value of the Next Extension Header Type shall be 0.

Octets      1                                     

Extension Header Length

2 - m

Extension Header Content

m+1

Next Extension Header Type (*)

(*) The value of this field is 0 if no other Extension header follows.

Figure 3: Outline of the Extension Header Format 

The length of the Extension header shall be defined in a variable length of 4 octets, i.e. m+1 = n*4 octets, where n is a positive integer. 

Bits 7 and 8 of the Next Extension Header Type define how the recipient shall handle unknown Extension Types. The recipient of an extension header of unknown type but marked as ‘comprehension not required’ for that recipient shall read the ‘Next Extension Header Type’ field (using the Extension Header Length field to identify its location in the GTP-PDU). 

Table 1: Messages in GTP

Message Type value (Decimal)
Message
Reference
GTP-C
GTP-U
GTP’

0
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





1
Echo Request
7.2.1
X
X
x

2
Echo Response
7.2.2
X
X
x

3
Version Not Supported
7.2.3
X

x

4
Node Alive Request
GSM 12.15


X

5
Node Alive Response
GSM 12.15


X

6
Redirection Request
GSM 12.15


X

7
Redirection Response
GSM 12.15


X

8-15
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





16
Create PDP Context Request
7.3.1
X



17
Create PDP Context Response
7.3.2
X



18
Update PDP Context Request
7.3.3
X



19
Update PDP Context Response
7.3.4
X



20
Delete PDP Context Request
7.3.5
X



21
Delete PDP Context Response
7.3.6
X



22-25
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





26
Error Indication
7.3.7

X


27
PDU Notification Request
7.3.8
X



28
PDU Notification Response
7.3.9
X



29
PDU Notification Reject Request
7.3.10
X



30
PDU Notification Reject Response
7.3.11
X



31
Supported Extension Headers Notification
7.2.4
X
X


32
Send Routeing Information for GPRS Request
7.4.1
X



33
Send Routeing Information for GPRS Response
7.4.2
X



34
Failure Report Request
7.4.3
X



35
Failure Report Response
7.4.4
X



36
Note MS GPRS Present Request
7.4.5
X



37
Note MS GPRS Present Response
7.4.6
X



38-47
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





48
Identification Request
7.5.1
X



49
Identification Response
7.5.2
X



50
SGSN Context Request
7.5.3
X



51
SGSN Context Response
7.5.4
X



52
SGSN Context Acknowledge
7.5.5
X



53
Forward Relocation Request
7.5.6
X



54
Forward Relocation Response
7.5.7
X



55
Forward Relocation Complete
7.5.8
X



56
Relocation Cancel Request
7.5.9
X



57
Relocation Cancel Response
7.5.10
X



58
Forward SRNS Context
7.5.11
X



59
Forward Relocation Complete Acknowledge
7.5.x
X



60
Forward SRNS Context Acknowledge
7.5.x
X



61-239
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





240
Data Record Transfer Request
GSM 12.15


X

241
Data Record Transfer Response
GSM 12.15


X

242-254
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





255
G-PDU
9.3.1

X


Note :  The following messages shall be treated as RESPONSE messages.

· Error Indication
· Supported Extension Headers Notification
· SGSN Context Acknowledge
· Forward Relocation Complete
· Forward Relocation Complete Acknowledge
· Forward SRNS Context Acknowledge
The following messages shall be treated as REQUEST messages.

· Forward SRNS Context

7.5.4
SGSN Context Response

The old SGSN shall send an SGSN Context Response to the new SGSN as a response to a previous SGSN Context Request.

Possible Cause values are:

-
‘Request Accepted’.

-
‘IMSI not known’.

-
‘System failure’.

-
‘Mandatory IE incorrect’.

-
‘Mandatory IE missing’.

-
‘Optional IE incorrect’.

-
‘Invalid message format’.

-
‘Version not supported’.

-
‘P-TMSI Signature mismatch’.

If the Cause contains the value ‘Request accepted’, all information elements are mandatory, except PDP Context and Private Extension.

If the Cause contains the value ‘P-TMSI Signature mismatch’ the IMSI information element shall be included in the response, otherwise only the Cause information element shall be included in the response.

The old SGSN shall include a SGSN Address for control plane. The new SGSN shall store this SGSN Address and use it when sending control plane messages for the MS to the old SGSN in the SGSN context transfer procedure.

The Tunnel Endpoint Identifier Control Plane field specifies a Tunnel Endpoint Identifier, which is chosen by the old SGSN. The new SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent control plane messages, which are sent from the new SGSN to the old SGSN and related to the PDP context(s) requested.

The IMSI information element contains the IMSI matching the TLLI or P-TMSI (for GSM or UMTS respectively) and RAI in the SGSN Context Request.


11.1.1
Different GTP Versions

If a receiving node receives a GTP control plane message of an unsupported version, 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 GTP-PDU shall then be discarded.

A GTP version '0' only GSN may not be listening on port 2123 and as such it will not be able to send back a Version Not Supported message to a peer trying to establish a dialogue with it using GTP-C. As such, a GSN supporting both version '1' and version '0' shall fall back to version '0' if the attempt to contact a peer using version '1' fails. 

It is an implementation option keeping a shortlist of recently contacted version '0' only GSNs, as well of the version supported by those nodes sending back a Version Not Supported message.

11.1.2
GTP Message Too Short

When a GTP message is received, and is too short to contain the GTP header for the GTP version that the sender claims to use, the GTP-PDU message shall be silently discarded. 

�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the lastest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. Work item acronyms are listed in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�PAGE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

