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6
GTP header

The GTP header shall be a fixed format 20-octet header used for all GTP messages. 

-
Version shall be set to 0 to indicate this, the first version of GTP. For the treatment of other versions, see section 10.1.1, "Different GTP versions".

-
 Spare ‘1’: These unused bits shall be set to ‘1’ by the sending side and shall not be evaluated by the receiving side. 

-
SNN is a flag indicating if SNDCP N-PDU Number is included or not.

-
Message Type indicates the type of GTP message.

-
Length indicates the length in octets of the GTP message (G-PDU), excluding the GTP header. Bit 8 of octet 3 is the most significant bit and bit 1 of octet 4 is the least significant bit of the length field.

-
Sequence Number is a transaction identity for signalling messages and an increasing sequence number for tunnelled T-PDUs.

-
SNDCP N-PDU Number is used at the Inter SGSN Routeing Area Update procedure to co-ordinate the data transmission between the MS and SGSN.

-
TID is the tunnel identifier that points out MM and PDP contexts (see Figure 3: Tunnel ID (TID) format).

-
The flow label identifies unambiguously a GTP flow. 

All fields in the GTP header shall always be present but the content of the fields differs depending on if the header is used for signalling messages (see the sub-section Usage of the GTP Header in the section Signalling Plane) or T-PDUs  (see the sub-section Usage of the GTP Header in the section Transmission Plane).




Bits

Octets

8
7
6
5
4
3
2
1

1

Version
  Spare ‘ 1 1 1 1 ‘
SNN

2

Message Type

3-4

Length

5-6

Sequence Number

7-8

Flow Label

9

SNDCP N-PDU Number












10

 Spare ‘ 1 1 1 1 1 1 1 1 ‘

11

 Spare ‘ 1 1 1 1 1 1 1 1 ‘

12

   Spare  ‘ 1 1 1 1 1 1 1 1 ‘

13-20

TID


Figure 2: Outline of GTP header 

7.3
Usage of the GTP Header

For signalling messages the GTP header shall be used as follows:

-
SNN shall be set to 0.

-
Message Type shall be set to the unique value that is used for each type of signalling message.

-
Length shall be the length, in octets, of the signalling message excluding the GTP header.

-
SNDCP N-PDU Number: this field is not yet used in signalling messages. It shall be set to 255 by the sender and shall be ignored by the receiver.

-
Sequence Number shall be a message number valid for a path or a tunnel. Within a given set of contiguous Sequence Numbers from 0 to 65535, a given Sequence Number shall, if used, unambiguously define a GTP signalling request message sent on the path or tunnel (see section Reliable delivery of signalling messages). The Sequence Number in a signalling response message shall be copied from the signalling request message that the GSN is replying to.

-
TID (see Figure 3: Tunnel ID (TID) format) shall be set to 0 in all Path Management messages (see section Path Management messages ), Location Management messages (see section Location Management messages ) and Mobility Management messages (see section Mobility Management messages). In the Tunnel Management messages (see section Tunnel Management messages), TID shall be used to point out the MM and PDP Contexts in the destination GSN.

-
In all Path Management messages (see section Path Management messages) and Location Management messages (see section Location Management messages) the Flow Label is not used and shall be set to 0 . In case of Tunnel Management message and Mobility Management messages the Flow Label is set to the requested value and points out the GTP flow except for the Create PDP Context Request message as well as Identification Request/Response and SGSN Context Request message (see section Mobility Management messages).

The GTP header may be followed by subsequent information elements dependent on the type of signalling message. Only one information element of each type is allowed in a single signalling message, except for the Authentication Triplet, the PDP Context and the Flow Label Data II information element where several occurrences of each type are allowed.
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Figure 5: GTP header followed by subsequent  Information Elements    

7.7.4
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’

Only the Cause information element shall be included in the response if the Cause contains another value than ‘Request accepted’.

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

The Flow Label Signalling field specifies a flow label which is chosen by the old SGSN. The new SGSN shall include this flow label in the GTP header of all subsequent signalling 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 and RAI in the SGSN Context Request.


The MM Context contains necessary mobility management and security parameters.

All active PDP contexts in the old SGSN shall be included as PDP Context information elements.

If there is at least one active PDP context, the old SGSN shall start the T3-TUNNEL timer and store the address of the new SGSN in the “New SGSN Address” field of the MM context. The old SGSN shall wait for SGSN Context Acknowledge before sending T-PDUs to the new SGSN. If the old SGSN has one or more active PDP contexts for the subscriber and SGSN Context Acknowledge message is not received within a time defined by T3-RESPONSE, the old SGSN shall retransmit the SGSN Context Response to the new SGSN for as long as the total number of attempts is less than N3-REQUESTS. After N3-REQUESTS unsuccessfully attempts, the old SGSN shall proceed as described in section ‘Reliable delivery of signalling messages’ in case the transmission of a signalling message fails N3-REQUESTS times. 

The optional Private Extension contains vendor or operator specific information.

Table 28: Information elements in a SGSN Context Response

Information element
Presence requirement
Reference

Cause
Mandatory
7.9.1

IMSI
Conditional
7.9.2





Flow Label Signalling
Conditional
7.9.17

MM Context
Conditional
7.9.21

PDP Context
Conditional
7.9.22

Private Extension
Optional
7.9.25
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7.9.22
PDP Context 

The PDP Context information element contains the Session Management parameters, defined for an external packet data network address, that are necessary to transfer between SGSNs at the Inter SGSN Routeing Area Update procedure.

 NSAPI is an integer value in the range [0; 15]. 

The NSAPI points out the affected PDP context.

The SAPI indicates the LLC SAPI which is associated with the NSAPI.

Transaction Identifier is the 4 bit Transaction Identifier used in the GSM 04.08 Session Management messages which control this PDP Context.

Reordering Required (Order) indicates whether the SGSN shall reorder T-PDUs before delivering the T-PDUs to the MS.

VPLMN Address Allowed (VAA) indicates whether the MS is allowed to use the APN in the domain of the HPLMN only, or additionally the APN in the domain of the VPLMN.

Quality of Service Subscribed (QoS Sub), Quality of Service Requested (QoS Req) and Quality of Service Negotiated (QoS Neg) are encoded as described in section ‘Quality of Service (QoS) Profile’.

The Sequence Number Down is the number of the next T-PDU that shall be sent from the new SGSN to the MS. The number is associated to the Sequence Number from the GTP Header of an encapsulated T-PDU. 

The Sequence Number Up is the number that new SGSN shall use as the Sequence Number in the GTP Header for the next encapsulated T-PDU from the MS to the GGSN.

The Send N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context. The Send N-PDU Number is the N-PDU number to be assigned by SNDCP to the next downlink N-PDU received from the GGSN. It shall be set to (HEX)FF if unacknowledged peer-to-peer LLC operation is used for the PDP context.
The Receive N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context. The Receive N-PDU Number is the N-PDU number expected by SNDCP from the next uplink N-PDU to be received from the MS. It shall be set to (HEX)FF if unacknowledged peer-to-peer LLC operation is used for the PDP context.

The Uplink Flow Label Signalling is the Flow Label used between the old SGSN and the GGSN in uplink direction for signalling purpose. It shall be used by the new SGSN within the GTP header of the Update PDP Context Request message.

The PDP Type Organization and PDP Type Number are encoded as in the End User Address information element.

The PDP Address Length represents the length of the PDP Address field, excluding the PDP Address Length octet.

The PDP Address is an octet array with a format dependent on the PDP Type. The PDP Address is encoded as in the End User Address information element if the PDP Type is IPv4, IPv6 or X.25.

The GGSN Address Length represents the length of the GGSN Address field, excluding the GGSN Address Length octet.

The old SGSN includes the GGSN Address for signalling that it has received from GGSN at PDP context activation or update.

The spare bits x indicate unused bits which shall be set to 0 by the sending side and which shall not be evaluated by the receiving side.

1
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VAA
Res-erved
Order
NSAPI
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X
X
X
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SAPI
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Spare (sent as 0 0 0 0)
Transaction Identifier

Figure 32: PDP Context information element

Table 38: Reordering Required values

Reordering Required
Value

(Decimal)

No
0

Yes
1

Table 39: VPLMN Address Allowed values

VPLMN Address Allowed
Value

(Decimal)

No
0

Yes
1

8.1.1
Usage of the GTP Header

For the transmission plane messages the GTP header shall be used as follows:

-
SNN flag: The GTP header includes the optional SNDCP N-PDU Number field if the SNN flag is set to 1. 

-
Message Type shall be set to the decimal value 255 indicating a T-PDU.

-
Length: Size of the T-PDU excluding the GTP header size.

-
Sequence Number: This value shall be used in order to decide whether or not to discard a received T-PDU, as specified in sub-clause 8.1.1.1 Usage of the Sequence Number. 

-
SNDCP N-PDU Number: This field shall be included if and only if the SNN flag is set to 1. In this case, it is used by the old SGSN, at the Inter SGSN Routeing Area Update procedure, to inform the new SGSN of the N-PDU number assigned to the T-PDU. If an N-PDU number was not assigned to the T-PDU by SNDCP, or if the T-PDU is to be transferred using unacknowledged peer-to-peer LLC operation, then SNN shall be set to 0. The SNDCP N-PDU Number shall be set to HEX(FF) if the SNN flag is 0.

-
The Flow Label identifies the flow which the T-PDU belongs to. The Flow Label is chosen by the receiver of the flow during the context establishment, update or SGSN change procedure.

-
TID: Contains the tunnel identifier for the tunnel to which this T-PDU belongs. The TID shall be used by the receiving GSN to find the MM and PDP contexts. 
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