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* * * 1st Change * * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

GTP-U peer: node implementing at least one side of any of the GTP user plane based protocols. RNC, SGSN, GGSN, eNodeB, SGW, ePDG or PGW.
GTP-U Message: GTP-U (user plane) messages are either user plane messages or signalling messages. User plane messages are used to carry user data packets between GTP-U entities. Signalling messages are sent between network nodes for path management and tunnel management.
GTP-U Tunnel: A GTP-U tunnel is identified in each node with a TEID, an IP address and a UDP port number. A GTP-U tunnel is necessary to enable forwarding packets between GTP-U entities.

UDP/IP Path: Connection-less unidirectional or bidirectional path defined by two end-points. An IP address and a UDP port number define an end-point. A UDP/IP path carries GTP messages between network nodes related to one or more GTP tunnels.

GTP-PDU: GTP Protocol Data Unit (PDU) is a GTP-U message, which may be either a G-PDU or a signalling message.

G-PDU: User data packet (T-PDU) plus GTP-U header, sent between GTP network nodes.
Signalling Message: A GTP-U message (GTP-PDU that is not a G-PDU) sent between GTP network nodes. These may be Path Management messages or Tunnel Management messages.
T-PDU: A user data packet, for example an IP datagram, sent between a UE and a network entity in an external packet data network. A T-PDU is the payload that is tunnelled in the GTP-U tunnel.
Tunnel Endpoint Identifier (TEID): Unambiguously identifies a tunnel endpoint in the receiving GTP-U protocol entity for a given UDP/IP endpoint. 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 control plane  messaging.
* * * 2nd Change * * * *

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ePDG
Evolved Packet Data Gateway

GSN
GPRS Support Node
GGSN
Gateway GPRS Support Node
G-PDU
GTP encapsulated user Plane Data Unit
GTP
GPRS Tunnelling Protocol

GTP-C
GTP Control

GTP-U
GTP User

IE
Information Element

IGMP
Internet Group Management Protocol

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6 

PDU
Packet Data Unit

PGW
PDN Gateway

QoS
Quality of Service

RANAP
Radio Access Network Application Part

RNC
Radio Network Controller

SGSN
Serving GPRS Support Node
SGW
Serving Gateway
TEID
Tunnel Endpoint IDentifier

T-PDU
Transport PDU
UDP
User Datagram Protocol

UTRAN

UMTS Terrestrial Radio Access Network
* * * 3rd Change * * * *

4.4
Protocol stack

4.4.0
GTP-PDU Stacks

The protocol stack for a GTP-PDU G-PDU is shown in Figure 4.4-1. The protocol stack for a GTP-PDU signaling message is shown in Figure 4.4-2.
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Figure: 4.4-1 G-PDU Protocol Stack
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Figure: 4.4-2 Signalling Message Protocol Stack
4.4.1
UDP/IP

UDP/IP is the only path protocol defined to transfer GTP messages in the version 1 of GTP. 
A GTPv1-U peer shall support the User Datagram Protocol (UDP) as defined by IETF RFC 768 [9] shall be used.
A GTPv1-U peer shall support  IPv4 as defined by IETF RFC 791 [10] and should support IPv6 as defined by IETF RFC 2460 [15].
* * * 4th Change * * * *

4.4.2
UDP header and port numbers

4.4.2.1
Echo Request Message

The UDP Destination Port number for GTP-U request messages is 2152. It is the registered port number for GTP-U.

The UDP Source Port is a locally allocated port number at the sending GTP-U entity.

4.4.2.2
Echo Response Message

The UDP Destination Port value shall be the value of the UDP Source Port of the corresponding request message.

The UDP Source Port shall be the value from the UDP Destination Port of the corresponding request message.

4.4.2.3
Encapsulated T-PDUs

The UDP Destination Port number shall be 2152. It is the registered port number for GTP-U.
The UDP Source Port is a locally allocated port number at the sending GTP-U entity. 

4.4.2.4
Error Indication

The UDP destination port for the Error Indication shall be the user plane UDP port (2152).

The UDP source port shall be locally assigned at the sending node.

NOTE:
In network deployments including non-GTP-aware stateful firewalls, those firewalls must be configured to allow response messages coming from a different UDP port and IP address than the triggering message. 

4.4.2.5
Supported Extension Headers Notification
The UDP destination port for the Supported Extension Headers Notification shall be the user plane UDP port (2152).

The UDP source port shall be locally assigned at the sending node.

4.4.2.x
End Marker
The UDP Destination Port number shall be 2152. It is the registered port number for GTP-U.
The UDP Source Port is a locally allocated port number at the sending GTP-U entity. 
The UDP Destination Port and UDP Source Port shall be the same as those of the corresponding GTP-U tunnel for which the End Marker message is sent.
* * * 5th Change * * * *

4.4.3
IP header and IP addresses
4.4.3.1
Echo Request Message

The IP Source Address shall be an IP address of the source GTP-U entity from which the message is originating.

The IP Destination Address in a GTP request message shall be an IP address of the destination GTP-U entity.

4.4.3.2
Echo Response Message
The IP Source Address shall be copied from the IP destination address of the GTP request message to which this GTP‑U entity is replying. 

The IP Destination Address shall be copied from the IP Source Address of the GTP request message to which this GTP‑U entity is replying.
4.4.3.3
Encapsulated T-PDUs

The IP Source Address shall be an IP address of the source GTP-U entity from which the message is originating. 

The IP Destination Address shall be an IP address of the destination GTP-U entity.

4.4.3.4
Error Indication

The IP source address shall be an address of the source GTP-U entity from which the message is originated

NOTE:
In network deployments including non-GTP-aware stateful firewalls, those firewalls must be configured to allow response messages coming from a different UDP port and IP address than the triggering message.
The IP destination address for Error Indication shall be the source address of the GTP-PDU that is the cause for this GTP-U entity to send this message.

4.4.3.5
Supported Extension Headers Notification
The IP Source Address for the Supported Extension Headers Notification shall be copied from the IP destination address of the GTP message that triggered the GTP-U entity to send this message. 

The IP Destination Address for the Supported Extension Headers Notification shall be copied from the IP source address of the GTP message that triggered the GTP-U entity to send this message.
4.4.3.x
End Marker
The IP Source Address shall be an IP address of the source GTP-U entity from which the message is originating. 

The IP Destination Address shall be an IP address of the destination GTP-U entity.
The IP Destination Address and IP Source Address shall be the same as as those of the corresponding GTP-U tunnel for which the End Marker message is sent.
* * * End Changes * * * *
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