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Reason for change: # This is an essential correction.

Clauses 6 and clause 9.3.1 are not consistent with regards to the presence of
Sequence Number and N-PDU fields in the GTP header. Furthermore, clause 6
text is also ambiguous and contradicts clause 8.2.

Clause 9.3.1 specifies that Sequence Number and N-PDU fields shall be present
if and only if the respective flags S and N are set to 1, whereas Clause 6
specifies that Sequence Number and N-PDU fields shall be present when any
one or more of the S, PN and E flags are set.

Moreover, clause 6 specifies "The GTP-C and the GTP-U use some of the fields
in the GTP header differently. The different use of such fields is described in the
sections related to GTP-C and to GTP-U". It is clarified that clause 6 defines the
overall handling of the GTP header and clauses 8.2 and 9.3.1 only define the
specific additions and clarifications for GTP-C and GTP-U.

In addition, in figure 2 of clause 6 the last note must be changed because the
text " This field shall be present when any one or more of the S, PN and E flags
are set" does not prevent the said field to be present even when none of S, PN or
E flag is set.

Summary of change: 8 Clause 6 (always present field) and clause 9.3.1 are changed to make clear that
the presence of Extension header, Sequence Number and N-PDU is according
to 6, but these fields only contain a meaningful value if the respective flags (E, S
or/and PN) are set to 1.

Clause 8.2 and 9.3.1 state that the GTP header shall be used as specified in
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clause 6 and that the clarifications and additions are defined in these clauses.

Specific GTP-U and GTP-C handlings are removed since they are covered by
clauses 8.2 and 9.3.1.

Figure 2 in clause 6 is changed to remove presence ambiguity.

Consequences if ¥ If this CR is not approved, the GTP header can be coded and interpreted
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First modification

6 GTP Header

The GTP header is avariable length header used for both the GTP-C and the GTP-U protocols. The minimum length of
the GTP header is 8 bytes. There are three flags that are used to signal the presence of additional optional fields: the PN
flag, the S flag and the E flag. The PN flag is used to signal the presence of N-PDU Numbers. The Sflagis used to
signal the presence of the GTP Sequence Number field. The E flag is used to signal the presence of the Extension
Header field, used to enable future extensions of the GTP header defined in this document, without the need to use
another version number. If and only if any-one or more of these three flags are set, the fields Sequence Number N PDU
and Extension Header shall be present

theﬂagsthateareset—shau-beevaluated-b%thereeewee The sender shall set aII the blts of the unused flelds to zero. The
receiver shall not eval uate the unused fields.

The GTP-C and the GTP-U use some of the fieldsin the GTP header differently. The different-detailed use of such
fieldsis described in the sections related to GTP-C and to GTP-U-a » »

of-diserepaney.

Always present fields:

- Versonfield: Thisfield is used to determine the version of the GTP protocol. For the treatment of other
versions, see clause 11.1.1, "Different GTP versions'. The version number shall be set to '1'".

- Protocol Type (PT): Thisbit is used as a protocol discriminator between GTP (when PT is'1) and GTP' (when
PT is'0). GTPisdescribed in this document and the GTP' protocol in GSM 12.15. Note that the interpretation of
the header fields may be different in GTP' than in GTP.

- Extension Header flag (E): This flag indicates the presence of avalidmeaningful value of the Next Extension
Header field-whenitissetto-L. When it is set to -0', the Next Extension Header field either is not present or, if
present, must-shall not be interpreted. When it isset to ‘1, the Next Extension Header field is present, and
mustshall be interpreted, as described below in this section.

- Sequence number flag (S): This flag indicates the presence of a meaningful vakd-val ue of the Sequence Number
field-whenitissatto-t. Whenitissetto'0', the Sequence Number field elther is not present or, if preeent RSt
shall not be interpreted. es .
messages: Wheniitissetto‘1’, the Sequence Number fleld is preﬁent and shall be mterpreted as deSCI’I bed
below in this section.

- N-PDU Number flag (PN): Thisflag indicates the presence of a meaningful vatid-value of the N-PDU Number
field-whenitissetto-1. When |t|ssetto ‘0' the N- PDU Number freld e|ther|snot present, or, if preeent must
shall not be interpreted. Fhisflag
ehaH—be+gnered—by&G¥P—Greeen+mgLentrtyWhen |t|ssetto 1' theN PDU Numberfleldlsbreeent and shall

be interpreted, as described below in this section.

- Message Type: Thisfield indicates the type of GTP message. The valid values of the message type are defined in
clause 7.1 for both GTP-C and GTP-U.

- Length: Thisfield indicates the length in octets of the payload, i.e. the rest of the packet following the mandatory
part of the GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any Extension
headers shall be considered to be part of the payload, i.e. included in the length count.

- Tunnel Endpoint Identifier (TEID): Thisfield 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 lu) messages.

Optional fields:

- Sequence Number: Thisfield isan optional field in G -PDUs. It is used as a transaction identity for -signalling
messages -having a response message defined for a request message, that is the Sequence Number valueis
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copied from the request to the response message header. In the user plane, an increasing sequence number for T-

PDUs s transmitted via GTP-U tunnels, when transmission order must be preserved.

- N-PDU Number: Thisfield 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). Thisfield 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

ispresent in thisfield).

- Next Extension Header Type: Thisfield defines the type of Extension Header that followsthisfield in the

GTP-PDU.

Octets

e =
REBoo~vourwnr

Bits

8 7 6 5 4 3 2

1

Version [T » | E |

S |PN

Message Type

Length (1> Octet)

Length (2™ Octet)

Tunnel Endpoint Identifier (1 Octet)

Tunnel Endpoint Identifier (2" Octet)

Tunnel Endpoint Identifier (3" Octet)

Tunnel Endpoint Identifier (4" Octet)

Sequence Number (1* Octet)” ¥

Sequence Number (2™ Octet)” ¥

N-PDU Number? ¥

Next Extension Header Type” ”

Figure 2: Outline of the GTP Header

NOTE 02 (*) Thisbit isa spare bit. It shall be sent as'0". The receiver shall not evaluate this bit.

NOTE 12 1) Thisfield shall only be evaluated when indicated by the Sflag set to 1.

NOTE 23 2) Thisfield shall only be evaluated when indicated by the PN flag set to 1.

NOTE 34 3) Thisfield shall only be evaluated when indicated by the E flag set to 1.

NOTE 45 4) Thisfield shall be present if and only ifwhen any one or more of the S, PN and E flags are set.

The format of GTP Extension Headersis 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

2-m

Figure 3: Outline of the Extension Header Format

m+1

Extension Header Length

Extension Header Content

Next Extension Header Type (*)

NOTE 2 (*) Thevalue of thisfield is0 if no other Extension header follows.

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

positive integer.

CR page 4



3GPP TS 29.060 v3.6.0 (2002-09) CR page 5

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 itslocation in the
GTP-PDU).

The recipient of an extension header of unknown type but marked as ‘comprehension required’ for that recipient shall:

« If the message with the unknown extension header was a request, send a response message back with CAUSE
set to "unknown mandatory extension header”.

e Send a Supported Extension Headers Notification to the originator of the GTP PDU.

* Loganerror.

Bits 7 and 8 of the Next Extension Header Type have the following meaning:

Bits Meaning

0 0 | Comprehension of this extension header is not required. An Intermediate Node shall forward it to
any Receiver Endpoint

0 1 | Comprehension of this extension header is not required. An Intermediate Node shall discard the
Extension Header Content and not forward it to any Receiver Endpoint. Other extension headers
shall be treated independently of this extension header.

1 0 | Comprehension of this extension header is required by the Endpoint Receiver but not by an
Intermediate Node. An Intermediate Node shall forward the whole field to the Endpoint Receiver.

1 1 | Comprehension of this header type is required by recipient (either Endpoint Receiver or Intermediate
Node)

Figure 4: Definition of bits 7 and 8 of the Extension Header Type

An Endpoint Receiver is the ultimate receiver of the GTP-PDU (e.g. an RNC or the GGSN for the GTP-U plane). An
Intermediate Node is a node that handles GTP but is not the ultimate endpoint (e.g. an SGSN for the GTP-U plane
traffic between GGSN and RNC).

Next Extension Header Field Value | Type of Extension Header

0000 0000 No more extension headers

1100 0000 PDCP PDU number

Figure 5: Definition of Extension Header Type

Next Modification

8.2 Usage of the GTP-C Header

For control plane messages the GTP header shall be used as specified in clause 6 with the followings clarifications and
additions:

- Version shall be set to decimal 1 ('001").
- Protocol Type flag (PT) shall besetto'1'.

- Sequence number flag (S) shall be set to '1".

- N-PDU Number flag (PN) shall be set to '0". A GTP-C receiver shall ignerenot return an error if thisflag is set
to'1'.
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- Message Type shall be set to the unique value that is used for each type of control plane message. Valid
message types are marked with an x in the GTP-C column in Table 1.

- Length shall be the length in octets of the payload, i.e. the rest of the packet following the mandatory part of the
GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any Extension headers
shall be considered to be part of the payload, i.e. included in the length count.

- TheTunnel Endpoint Identifier is set by the sending entity to the value requested by the corresponding entity
(SGSN or GGSN); it identifies al the PDP Contexts with the same PDP address and APN (for Tunnel
Management messages) or it identifies each M S and its associated context data (for messages not related to
Tunnel Management), except for the following cases:

¢ The Create PDP Context Request message for agiven M S sent to a specific GGSN shall have the Tunnel
Endpoint Identifier set to al zeros, if the SGSN has not been assigned a Tunnel Endpoint Identifier
Control Plane by the GGSN.

e The Update PDP Context Request message for agiven MS sent to a specific GGSN shall have the
Tunnel Endpoint Identifier set to all zeros, if it is used to switch the GTP version of the tunnel to the
GGSN from GTPvOto GTP v1.

*  Theldentification Request/Response messages, where the Tunnel Endpoint Identifier shall be set to all
Zeros.

¢ The SGSN Context Request message, where the Tunnel Endpoint Identifier shall be set to al zeros.

*  The Echo Request/Response, Supported Extension Headers notification and the Version Not Supported
messages, where the Tunnel Endpoint Identifier shall be set to all zeros.

»  The Forward Relocation Request message, where the Tunnel Endpoint Identifier shall be set to all zeros.

«  The PDU Noatification Request message, where the Tunnel Endpoint Identifier shall be set to al zeros.

e The Relocation Cancel Reguest message where the Tunnel Endpoint Identifier shall be set to all zeros,
except for the case where the old SGSN has already been assigned the Tunnel Endpoint I dentifier
Control Plane of the new SGSN.

e All Location Management messages, where the Tunnel Endpoint Identifier shall be set to all zeros.

The GSN Address for Control Plane set in the request message could be different from the IP Source address of
the message. The Tunnel Endpoint Identifier notified in the request message is also used in this case for sending
the corresponding response message.

- Sequence Number shall be a message number valid for a path. Within a given set of contiguous Sequence
Numbers from 0 to 65535, a given Sequence Number shall, if used, unambiguously define a GTP control plane
reguest message sent on the path (see section Reliable delivery of signalling messages). The Sequence Number
in acontrol plane response message shall be copied from the control plane request message that the GSN is
replying to. For GTP-C messages not having a defined response message for a request message, i.e. for messages
Version Not Supported and Supported Extension Headers Notification, the Sequence Number shall be ignored
by the receiver.

- N-PDU Number shall not be interpreted.

The GTP-C header may be followed by subsequent information elements dependent on the type of control plane
message. Only one information element of each type is allowed in asingle control plane message, except for the
Authentication Triplet, the PDP Context and the Tunnel Endpoint Identifier Data |l information element where several
occurrences of each type are allowed.
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Bits
Octets 8 7 6 5 4 3 2 1
1-m GTP header
m-n Information Element(s)

Figure 61: GTP Header followed by subsequent Information Elements

Last modification

9.3.1

Usage of the GTP-U Header

The GTP-U header shall be used as specified in clause 6 with the followings details:

Version shall be set to decimal 1 ('001").
Protocol Type flag (PT) shall be setto '1'.

If the Sequence Number flagield (S) is set to '1' the sequence number field is present_and validmeaningful
otherwiseit isset to '0'._For GTP-U messages Echo Request, Echo Response, Error Indication and Supported
Extension Headers Notification, the S flagield shall be set to '1".

N-PDU Number flag (PN)-flag: the GTP-U header contains a validmeaningful ireludesthe-N-PDU Number
field if the PN flag is set to 1.

Message Type shall be set according to Table 1. The value 255 is used when T-PDUs are transmitted. -The
value 1 and 2 are used for "Echo" messages. The value 26 is used for “Error Indication” message. The value 31
is used for “ Supported Extension Headers Notification” message.

Length: Thisfield indicates the length in octets of the payload, i.e. the rest of the packet following the
mandatory part of the GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any
Extension headers shall be considered to be part of the payload, i.e. included in the length count.

Sequence Number: Thisfield is present-meaningful vakig-if and only if the Sfield isset to 1. Its presenceis
defined in clause 6. The handling of this field is specified in clause 9.1.1. It shall be used in order to decide
whether or not to discard areceived T-PDU, as specified in clause 9.3.1.1 Usage of the Sequence Number or as
atransaction identity for GTP-U signalling messages having a response message defined for a request message.
For GTP-U message, Supported Extension Headers Notification and Error Indication the Sequence Number
shall be ignored by the receiver.

N-PDU Number: This field shal-betreludedis meaningful vakid-if and only if the PN flag is set to 1. Its
presenceis defined in clause 6. In this case, the old SGSN (or RNC) usesit, at the Inter SGSN Routeing Area
Update procedure (or SRNS relocation), to inform the new SGSN (or RNC) of the N-PDU number assigned to
T-PDU. If an N-PDU number was not assigned to the T-PDU by PDCP, or if the T-PDU is to be transferred
using unacknowledged peer-to-peer LL C operation, then PN shall be set to O.

TEID: Contains the Tunnel Endpoint Identifier for the tunnel to which this T-PDU belongs. The TEID shall be
used by the receiving entity to find the PDP context, except for the following cases:

The Echo Request/Response and Supported Extension Headers notification messages, where the Tunnel
Endpoint Identifier shall be set to all zeroes.

The Error Indication message where the Tunnel Endpoint Identifier shall be set to all zeros.

End of modifications
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First modification

6 GTP Header

The GTP header is avariable length header used for both the GTP-C and the GTP-U protocols. The minimum length of
the GTP header is 8 bytes. There are three flags that are used to signal the presence of additional optional fields: the PN
flag, the S flag and the E flag. The PN flag is used to signal the presence of N-PDU Numbers. The Sflag is used to
signal the presence of the GTP Sequence Number field. The E flag is used to signal the presence of the Extension
Header field, used to enable future extensions of the GTP header defined in this document, without the need to use
another version number. If and only if any-one or more of these threeflags are set theflelds Sequence Number N PDU
and Extension Header shall be present
theﬂagsthatareeet—sha”—beevatuated—b%mereeewer The sender shall set aII the blts of the unu%d flelds to zero. The

receiver shall not evaluate the unused fields.

The GTP-C and the GTP-U use some of the fields in the GTP header dlfferently The detalleddrﬁer-ent use of such fields
is described in the sections related to GTP-C and to GTP-U-a es »

discrepaney.
Always present fields:

- Versionfield: Thisfield isused to determine the version of the GTP protocol. For the treatment of other
versions, see clause 11.1.1, "Different GTP versions'. The version number shall be set to '1'.

- Protocol Type (PT): Thishit is used as a protocol discriminator between GTP (when PT is'1") and GTP' (when
PT is'0"). GTP isdescribed in this document and the GTP protocol in GSM 12.15. Note that the interpretation of
the header fields may be different in GTP' than in GTP.

- Extension Header flag (E): Thisflag indicates the presence of a meaningfulvatid value of the Next Extension
Header field-whenitissetto-L. When it is set to -0', the Next Extension Header field either is not present or, if
present, shallsrust not be interpreted. When it isset to *1’, the Next Extension Header field is present, and shall
be interpreted, as described below in this section.

- Seguence number flag (S): This flag indicates the presence of a meaningfulvalid value of the Sequence Number
fieldwhenitissettot. When it is set to '0', the Sequence Number fleld either is not preﬁent or, if preﬁent
shallmust not be interpreted. ¢
of-messages: When itissetto ‘1, the Sequence Number fleld is prebent and shall be mterpreted asdebcn bed
below in this section.

- N-PDU Number flag (PN): This flag indicates the presence of a meaningfulvalid value of the N-PDU Number
fieldwhenitissetto-1. When |t |ssetto 0 theN PDU Number f|eId erther |snot present or, if prebent
shallmust not be interpreted.

. When |t |sset to* 1' \ the N-PDU Number fleld |spresent, and

shall be interpreted, as described below in this section.

- Message Type: Thisfield indicates the type of GTP message. The valid values of the message type are defined in
clause 7.1 for both GTP-C and GTP-U.

- Length: Thisfield indicates the length in octets of the payload, i.e. the rest of the packet following the mandatory
part of the GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any Extension
headers shall be considered to be part of the payload, i.e. included in the length count.

- Tunnel Endpoint Identifier (TEID): Thisfield 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 lu) messages.

Optional fields:

- Seguence Number: Thisfield isan optional field in G -PDUSs. It is used as a transaction identity for signalling
messages having a response message defined for arequest message, that is the Sequence Number valueis
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copied from the request to the response message header. In the user plane, an increasing sequence number for T-
PDUs s transmitted via GTP-U tunnels, when transmission order must be preserved.

- N-PDU Number: Thisfield 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). Thisfield 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
ispresent in thisfield).

- Next Extension Header Type: Thisfield defines the type of Extension Header that followsthisfield in the
GTP-PDU.

Bits
Octets 8 7 6 5 4 3 2 1
Version | pT ] ®» ] E | s [PN

Message Type
Length (1> Octet)
Length (2™ Octet)
Tunnel Endpoint Identifier (1% Octet)
Tunnel Endpoint Identifier (2" Octet)
Tunnel Endpoint Identifier (3" Octet)
Tunnel Endpoint Identifier (4" Octet)
Sequence Number (1* Octet)” ?
Sequence Number (2™ Octet)” ¥
N-PDU Number” ¥
Next Extension Header Type

Figure 2: Outline of the GTP Header

e =
SREBowo~v~ourwnr

3)4)

NOTE 02 (*) Thisbit isa spare bit. It shall be sent as'0". The receiver shall not evaluate this bit.

NOTE 12 1) Thisfield shall only be evaluated when indicated by the Sflag set to 1.

NOTE 23 2) Thisfield shal only be evaluated when indicated by the PN flag set to 1.

NOTE 34 3) Thisfield shall only be evaluated when indicated by the E flag set to 1.

NOTE 45 4) Thisfield shall be present if and only ifwhen any one or more of the S, PN and E flags are set.

The format of GTP Extension Headersis 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 (*)

Figure 3: Outline of the Extension Header Format

NOTE (*) Thevalue of thisfield is0if no other Extension header follows.

The length of the Extension header shall be defined in avariable length of 4 octets, i.e. m+1 = n*4 octets, wherenisa
positive integer.
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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 itslocation in the
GTP-PDU).

The recipient of an extension header of unknown type but marked as ‘comprehension required’ for that recipient shall:

« If the message with the unknown extension header was a request, send a response message back with CAUSE
set to "unknown mandatory extension header”.

e Send a Supported Extension Headers Notification to the originator of the GTP PDU.

* Loganerror.

Bits 7 and 8 of the Next Extension Header Type have the following meaning:

Bits Meaning

0 0 | Comprehension of this extension header is not required. An Intermediate Node shall forward it to
any Receiver Endpoint

0 1 | Comprehension of this extension header is not required. An Intermediate Node shall discard the
Extension Header Content and not forward it to any Receiver Endpoint. Other extension headers
shall be treated independently of this extension header.

1 0 | Comprehension of this extension header is required by the Endpoint Receiver but not by an
Intermediate Node. An Intermediate Node shall forward the whole field to the Endpoint Receiver.

1 1 | Comprehension of this header type is required by recipient (either Endpoint Receiver or Intermediate
Node)

Figure 4: Definition of bits 7 and 8 of the Extension Header Type

An Endpoint Receiver is the ultimate receiver of the GTP-PDU (e.g. an RNC or the GGSN for the GTP-U plane). An
Intermediate Node is a node that handles GTP but is not the ultimate endpoint (e.g. an SGSN for the GTP-U plane
traffic between GGSN and RNC).

Next Extension Header Field Value | Type of Extension Header
0000 0000 No more extension headers
1100 0000 PDCP PDU number
1100 0001 Suspend Request
1100 0010 Suspend Response

Figure 5: Definition of Extension Header Type

Next Modification

8.2 Usage of the GTP-C Header

For control plane messages the GTP header shall be used as specified in clause 6 with the followings clarifications and
additions:

- Version shal be set to decimal 1 ('001').

- Protocol Typeflag (PT) shall besetto'1".
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- Sequence humber flag (S) shall besetto'1'.

- N-PDU Number flag (PN) shall be set to '0". A GTP-C receiver shall not return an error ifigrere this flag is set
to'1'.

- Message Type shall be set to the unique value that is used for each type of control plane message. Valid
message types are marked with an x in the GTP-C column in Table 1.

- Length shall be the length in octets of the payload, i.e. the rest of the packet following the mandatory part of the
GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any Extension headers
shall be considered to be part of the payload, i.e. included in the length count.

- TheTunnel Endpoint Identifier is set by the sending entity to the val ue requested by the corresponding entity
(SGSN or GGSN); it identifies all the PDP Contexts with the same PDP address and APN (for Tunnel
Management messages) or it identifies each M S and its associated context data (for messages not related to
Tunnel Management), except for the following cases:

¢ The Create PDP Context Request message for a given M S sent to a specific GGSN shall have the Tunnel Endpoint
Identifier set to all zeros, if the SGSN has not been assigned a Tunnel Endpoint Identifier Control Plane by the
GGSN.

e The Update PDP Context Request message for a given M S sent to a specific GGSN shall have the Tunnel Endpoint
Identifier set to al zeros, if it is used to switch the GTP version of the tunnel to the GGSN from GTP vO to GTP v1.

e The Identification Request/Response messages, where the Tunnel Endpoint Identifier shall be set to all zeros.
e The SGSN Context Request message, where the Tunnel Endpoint Identifier shall be set to all zeros.

¢ The Echo Request/Response, Supported Extension Headers notification and the Version Not Supported messages,
where the Tunnel Endpoint Identifier shall be set to all zeros.

e The Forward Relocation Request message, where the Tunnel Endpoint Identifier shall be set to all zeros.

e The PDU Notification Request message, where the Tunnel Endpoint Identifier shall be set to all zeros.

¢ TheRelocation Cancel Request message where the Tunnel Endpoint Identifier shall be set to all zeros, except for
the case where the old SGSN has already been assigned the Tunnel Endpoint Identifier Control Plane of the new
SGSN.

¢ All Location Management messages, where the Tunnel Endpoint Identifier shall be set to al zeros.

The GSN Address for Control Plane set in the request message could be different from the IP Source address of
the message. The Tunnel Endpoint Identifier notified in the request message is al'so used in this case for sending
the corresponding response message.

- Sequence Number shall be a message number valid for a path. Within a given set of contiguous Sequence
Numbers from 0 to 65535, a given Sequence Number shall, if used, unambiguously define a GTP control plane
reguest message sent on the path (see section Reliable delivery of signalling messages). The Sequence Number
in acontrol plane response message shall be copied from the control plane request message that the GSN is
replying to. For GTP-C messages not having a defined response message for a request message, i.e. for messages
Version Not Supported and Supported Extension Headers Notification, the Sequence Number shall be ignored
by the receiver.

- N-PDU Number shall not be interpreted.

The GTP-C header may be followed by subsequent information elements dependent on the type of control plane
message. Only one information element of each type isallowed in asingle control plane message, except for the
Authentication Triplet, the PDP Context and the Tunnel Endpoint Identifier Data |l information element where several
occurrences of each type are allowed.
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Bits
Octets 8 7 6 5 4 3 2 1
1-m GTP header
m-n Information Element(s)

Figure 61: GTP Header followed by subsequent Information Elements

Last modification

9.3.1

Usage of the GTP-U Header

The GTP-U header shall be used as specified in clause 6 with the followings details:

Version shall be set to decimal 1 ('001").
Protocol Type flag (PT) shall be setto '1".

If the Sequence Number flagield (S) is set to '1' the sequence number field is present_and meaningfulvalid
otherwiseit isset to '0'._For GTP-U messages Echo Request, Echo Response, Error Indication and Supported
Extension Headers Notification, the S flagield shall be set to '1".

N-PDU Number flag (PN)-ftag: the GTP-U header contains a meani ngfulvalidinetudesthe N-PDU Number
field if the PN flagis set to 1.

Message Type shall be set according to Table 1. The value 255 is used when T-PDUs are transmitted. The
value 1 and 2 are used for "Echo" messages. The value 26 is used for “Error Indication” message. The value 31
is used for “ Supported Extension Headers Notification” message.

Length: Thisfield indicates the length in octets of the payload, i.e. the rest of the packet following the
mandatory part of the GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any
Extension headers shall be considered to be part of the payload, i.e. included in the length count.

Sequence Number: Thisfield is present-meaningfulvalid if and only if the Sfield is set to 1. Its presenceis
defined in clause 6. The handling of this field is specified in clause 9.1.1. It shall be used in order to decide
whether or not to discard areceived T-PDU, as specified in clause 9.3.1.1 Usage of the Sequence Number or as
atransaction identity for GTP-U signalling messages having a response message defined for a request message.
For GTP-U message, Supported Extension Headers Notification and Error Indication the Sequence Number
shall be ignored by the receiver.

N-PDU Number: This field shal-be-treludedis meaningfulvalid if and only if the PN flagisset to 1. Its
presenceis defined in clause 6. In this case, the old SGSN (or RNC) usesit, at the Inter SGSN Routeing Area
Update procedure (or SRNS relocation), to inform the new SGSN (or RNC) of the N-PDU number assigned to
T-PDU. If an N-PDU number was not assigned to the T-PDU by PDCP, or if the T-PDU isto be transferred
using unacknowledged peer-to-peer LL C operation, then PN shall be set to O.

TEID: Contains the Tunnel Endpoint Identifier for the tunnel to which this T-PDU belongs. The TEID shall be
used by the receiving entity to find the PDP context, except for the following cases:

The Echo Request/Response and Supported Extension Headers notification messages, where the Tunnel
Endpoint Identifier shall be set to all zeroes.

The Error Indication message where the Tunnel Endpoint Identifier shall be set to al zeros.

End of modifications
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First modification

6 GTP Header

The GTP header is avariable length header used for both the GTP-C and the GTP-U protocols. The minimum length of
the GTP header is 8 bytes. There are three flags that are used to signal the presence of additional optional fields: the PN
flag, the S flag and the E flag. The PN flag is used to signal the presence of N-PDU Numbers. The Sflag is used to
signal the presence of the GTP Sequence Number field. The E flag is used to signal the presence of the Extension
Header field, used to enable future extensions of the GTP header defined in this document, without the need to use
another version number. If and only if any-one or more of these threeflags are set theflelds Sequence Number N PDU
and Extension Header shall be present
theﬂagsthatareeet—sha”—beevatuated—b%mereeewer The sender shall set aII the blts of the unu%d flelds to zero. The

receiver shall not evaluate the unused fields.

The GTP-C and the GTP-U use some of the fields in the GTP header dlfferently The detalleddrﬁer-ent use of such fields
is described in the sections related to GTP-C and to GTP-U-a es »

discrepaney.
Always present fields:

- Versionfield: Thisfield isused to determine the version of the GTP protocol. For the treatment of other
versions, see clause 11.1.1, "Different GTP versions'. The version number shall be set to '1'.

- Protocol Type (PT): Thishit is used as a protocol discriminator between GTP (when PT is'1") and GTP' (when
PT is'0"). GTP isdescribed in this document and the GTP protocol in GSM 12.15. Note that the interpretation of
the header fields may be different in GTP' than in GTP.

- Extension Header flag (E): Thisflag indicates the presence of a meaningfulvatid value of the Next Extension
Header field-whenitissetto-L. When it is set to -0', the Next Extension Header field either is not present or, if
present, shallsrust not be interpreted. When it isset to *1’, the Next Extension Header field is present, and shall
be interpreted, as described below in this section.

- Seguence number flag (S): This flag indicates the presence of a meaningfulvalid value of the Sequence Number
fieldwhenitissettot. When it is set to '0', the Sequence Number fleld either is not preﬁent or, if preﬁent
shallmust not be interpreted. ¢
of-messages: When itissetto ‘1, the Sequence Number fleld is prebent and shall be mterpreted asdebcn bed
below in this section.

- N-PDU Number flag (PN): This flag indicates the presence of a meaningfulvalid value of the N-PDU Number
fieldwhenitissetto-1. When |t |ssetto 0 theN PDU Number f|eId erther |snot present or, if prebent
shallmust not be interpreted.

. When |t |sset to* 1' \ the N-PDU Number fleld |spresent, and

shall be interpreted, as described below in this section.

- Message Type: Thisfield indicates the type of GTP message. The valid values of the message type are defined in
clause 7.1 for both GTP-C and GTP-U.

- Length: Thisfield indicates the length in octets of the payload, i.e. the rest of the packet following the mandatory
part of the GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any Extension
headers shall be considered to be part of the payload, i.e. included in the length count.

- Tunnel Endpoint Identifier (TEID): Thisfield 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 lu) messages.

Optional fields:

- Seguence Number: Thisfield isan optional field in G -PDUSs. It is used as a transaction identity for signalling
messages having a response message defined for arequest message, that is the Sequence Number valueis
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copied from the request to the response message header. In the user plane, an increasing sequence number for T-
PDUs s transmitted via GTP-U tunnels, when transmission order must be preserved.

- N-PDU Number: Thisfield 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). Thisfield 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
ispresent in thisfield).

- Next Extension Header Type: Thisfield defines the type of Extension Header that followsthisfield in the
GTP-PDU.

Bits
Octets 8 7 6 5 4 3 2 1
Version | pT ] ®» ] E | s [PN

Message Type
Length (1> Octet)
Length (2™ Octet)
Tunnel Endpoint Identifier (1% Octet)
Tunnel Endpoint Identifier (2" Octet)
Tunnel Endpoint Identifier (3" Octet)
Tunnel Endpoint Identifier (4" Octet)
Sequence Number (1* Octet)” ?
Sequence Number (2™ Octet)” ¥
N-PDU Number” ¥
Next Extension Header Type

Figure 2: Outline of the GTP Header

e =
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NOTE 02 (*) Thisbit isa spare bit. It shall be sent as'0". The receiver shall not evaluate this bit.

NOTE 12 1) Thisfield shall only be evaluated when indicated by the Sflag set to 1.

NOTE 23 2) Thisfield shal only be evaluated when indicated by the PN flag set to 1.

NOTE 34 3) Thisfield shall only be evaluated when indicated by the E flag set to 1.

NOTE 45 4) Thisfield shall be present if and only ifwhen any one or more of the S, PN and E flags are set.

The format of GTP Extension Headersis 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 (*)

Figure 3: Outline of the Extension Header Format

NOTE (*) Thevalue of thisfield is0if no other Extension header follows.

The length of the Extension header shall be defined in avariable length of 4 octets, i.e. m+1 = n*4 octets, wherenisa
positive integer.
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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 itslocation in the
GTP-PDU).

The recipient of an extension header of unknown type but marked as ‘comprehension required’ for that recipient shall:

« If the message with the unknown extension header was a request, send a response message back with CAUSE
set to "unknown mandatory extension header”.

e Send a Supported Extension Headers Notification to the originator of the GTP PDU.

* Loganerror.

Bits 7 and 8 of the Next Extension Header Type have the following meaning:

Bits Meaning

0 0 | Comprehension of this extension header is not required. An Intermediate Node shall forward it to
any Receiver Endpoint

0 1 | Comprehension of this extension header is not required. An Intermediate Node shall discard the
Extension Header Content and not forward it to any Receiver Endpoint. Other extension headers
shall be treated independently of this extension header.

1 0 | Comprehension of this extension header is required by the Endpoint Receiver but not by an
Intermediate Node. An Intermediate Node shall forward the whole field to the Endpoint Receiver.

1 1 | Comprehension of this header type is required by recipient (either Endpoint Receiver or Intermediate
Node)

Figure 4: Definition of bits 7 and 8 of the Extension Header Type

An Endpoint Receiver is the ultimate receiver of the GTP-PDU (e.g. an RNC or the GGSN for the GTP-U plane). An
Intermediate Node is a node that handles GTP but is not the ultimate endpoint (e.g. an SGSN for the GTP-U plane
traffic between GGSN and RNC).

Next Extension Header Field Value | Type of Extension Header
0000 0000 No more extension headers
1100 0000 PDCP PDU number
1100 0001 Suspend Request
1100 0010 Suspend Response

Figure 5: Definition of Extension Header Type

Next Modification

8.2 Usage of the GTP-C Header

For control plane messages the GTP header shall be used as specified in clause 6 with the followings clarifications and
additions:

- Version shall be set to decimal 1 ('001").
- Protocol Typeflag (PT) shall besetto'1".
- Sequence humber flag (S) shall besetto'1'.
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- N-PDU Number flag (PN) shall be set to '0". A GTP-C receiver shall not return an error ifigrere this flag is set
to'l.

- Message Type shall be set to the unique value that is used for each type of control plane message. Valid
message types are marked with an x in the GTP-C columnin Table 1.

- Length shall be the length in octets of the payload, i.e. the rest of the packet following the mandatory part of the
GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any Extension headers
shall be considered to be part of the payload, i.e. included in the length count.

- TheTunnel Endpoint Identifier is set by the sending entity to the val ue requested by the corresponding entity
(SGSN or GGSN); it identifies al the PDP Contexts with the same PDP address and APN (for Tunnel
Management messages) or it identifies each MS and its associated context data (for messages not related to
Tunnel Management), except for the following cases:

¢ The Create PDP Context Request message for a given M S sent to a specific GGSN shall have the Tunnel Endpoint
Identifier set to all zeros, if the SGSN has not been assigned a Tunnel Endpoint Identifier Control Plane by the
GGSN.

e The Update PDP Context Request message for a given MS sent to a specific GGSN shall have the Tunnel Endpoint
Identifier set to all zeros, if it isused to switch the GTP version of the tunnel to the GGSN from GTPv0to GTP v1.

¢ Theldentification Request/Response messages, where the Tunnel Endpoint Identifier shall be set to all zeros.
e The SGSN Context Request message, where the Tunnel Endpoint Identifier shall be set to all zeros.

*  The Echo Request/Response, Supported Extension Headers notification and the Version Not Supported messages,
where the Tunnel Endpoint Identifier shall be set to al zeros.

e The Forward Relocation Request message, where the Tunnel Endpoint Identifier shall be set to al zeros.
e The PDU Notification Request message, where the Tunnel Endpoint Identifier shall be set to all zeros.
¢ TheRAN Information Relay message, where the Tunnel Endpoint Identifier shall be set to al zeros.

¢ The Relocation Cancel Request message where the Tunnel Endpoint Identifier shall be set to all zeros, except for
the case where the old SGSN has already been assigned the Tunnel Endpoint I dentifier Control Plane of the new
SGSN.

e All Location Management messages, where the Tunnel Endpoint Identifier shall be set to all zeros.

The GSN Address for Control Plane set in the request message could be different from the I P Source address of
the message. The Tunnel Endpoint Identifier notified in the request message is also used in this case for sending
the corresponding response message.

- Sequence Number shall be a message number valid for a path. Within a given set of contiguous Sequence
Numbers from 0 to 65535, a given Sequence Number shall, if used, unambiguously define a GTP control plane
request message sent on the path (see section Reliable delivery of signalling messages). The Sequence Number
in a control plane response message shall be copied from the control plane request message that the GSN is
replying to. For GTP-C messages not having a defined response message for a request message, i.e. for messages
Version Not Supported, RAN Information Relay and Supported Extension Headers Notification, the Sequence
Number shall be ignored by the receiver.

- N-PDU Number shall not be interpreted.

The GTP-C header may be followed by subsequent information elements dependent on the type of control plane
message. Only one information element of each type isallowed in asingle control plane message, except for the
Authentication Triplet, the PDP Context and the Tunnel Endpoint Identifier Data Il information element where severa
occurrences of each type are allowed.
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Bits
Octets 8 7 6 5 4 3 2 1
1-m GTP header
m-n Information Element(s)

Figure 63: GTP Header followed by subsequent Information Elements

Last modification

9.3.1

Usage of the GTP-U Header

The GTP-U header shall be used as specified in clause 6 with the followings details:

Version shall be set to decimal 1 ('001").
Protocol Type flag (PT) shall be setto '1".

If the Sequence Number flagield (S) is set to '1' the sequence number field is present and meaningfulvalid
otherwiseit isset to '0"._For GTP-U messages Echo Request, Echo Response, Error Indication and Supported
Extension Headers Notification, the S flagield shall be set to '1".

N-PDU Number flag (PN)-flag: the GTP-U header contains a meaningfulvatid ireludestheN-PDU Number
field if the PN flagis set to 1.

Message Type shall be set according to Table 1. The value 255 is used when T-PDUs are transmitted. The
value 1 and 2 are used for "Echo" messages. The value 26 is used for “Error Indication” message. The value 31
is used for “ Supported Extension Headers Notification” message.

Length: Thisfield indicates the length in octets of the payload, i.e. the rest of the packet following the
mandatory part of the GTP header (that isthe first 8 octets). The Sequence Number, the N-PDU Number or any
Extension headers shall be considered to be part of the payload, i.e. included in the length count.

Sequence Number: Thisfield is present-meaningfulvalid if and only if the Sfield is set to 1. Its presenceis
defined in clause 6. The handling of this field is specified in clause 9.1.1. It shall be used in order to decide
whether or not to discard areceived T-PDU, as specified in clause 9.3.1.1 Usage of the Sequence Number or as
atransaction identity for GTP-U signalling messages having a response message defined for a request message.
For GTP-U message, Supported Extension Headers Notification and Error Indication the Sequence Number
shall be ignored by the receiver.

N-PDU Number: This field shal-be-treludedis meaningfulvalid if and only if the PN flagisset to 1. Its
presenceis defined in clause 6. In this case, the old SGSN (or RNC) usesit, at the Inter SGSN Routeing Area
Update procedure (or SRNS relocation), to inform the new SGSN (or RNC) of the N-PDU number assigned to
T-PDU. If an N-PDU number was not assigned to the T-PDU by PDCP, or if the T-PDU isto be transferred
using unacknowledged peer-to-peer LL C operation, then PN shall be set to O.

TEID: Contains the Tunnel Endpoint Identifier for the tunnel to which this T-PDU belongs. The TEID shall be
used by the receiving entity to find the PDP context, except for the following cases:

The Echo Request/Response and Supported Extension Headers notification messages, where the Tunnel
Endpoint Identifier shall be set to all zeroes.

The Error Indication message where the Tunnel Endpoint Identifier shall be set to al zeros.

End of modifications
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