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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]. 
Common Tunnel Endpoint Identifier (C-TEID): Unambiguously identifies a tunnel endpoint in the receiving GTP-U protocol entity for a given UDP/IP endpoint. The sending end side of a GTP tunnel locally assigns the C-TEID value used in the TEID field and signals it to the destination Tunnel Endpoint using a control plane message.
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  message.
C-TEID
Common Tunnel Endpoint IDentifier
ePDG
Evolved Packet Data Gateway
EN-DC
E-UTRA-NR Dual Connectivity

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 

MME
Mobility Management Entity
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

TWAN
Trusted WLAN Access Network 
UDP
User Datagram Protocol

UTRAN

UMTS Terrestrial Radio Access Network
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5.2.1
General format of the GTP-U Extension Header

The format of GTP-U Extension Headers is depicted in figure 5.2.1-1. 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 5.2.1-1: 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, see Figure 5.2.1-2. 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).

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 or a G-PDU, send a Supported Extension Headers Notification to the originator of the GTP-PDU, discard the message and log an error. 
Bits 7 and 8 of the Next Extension Header Type have the following meaning:
	Bits

8      7
	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 5.2.1-2: 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

	0000 0001
	Reserved - Control Plane only.

	0000 0010
	Reserved - Control Plane only.

	0010 0000
	Service Class Indicator

	0100 0000
	UDP Port. Provides the UDP Source Port of the triggering message.

	1000 0001
	RAN Container

	1000 0010
	Long PDCP PDU Number

	1000 0011
	Xw RAN Container

	1000 0100
	NR RAN Container

	1100 0000
	PDCP PDU Number [4]-[5]. See NOTE 1.

	1100 0001
	Reserved - Control Plane only.

	1100 0010
	Reserved - Control Plane only.

	NOTE 1:
As an exception to the comprehension rule specified above, for a G-PDU with a Next Extension Header Field set to the value "1100 0000", the SGW shall consider this corresponding extension header as 'comprehension not required'.


Figure 5.2.1-3: Definition of Extension Header Type
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5.2.2.x
NR RAN Container
This extension header may be transmitted in a G-PDU over the X2-U, Xn-U and F1-U user plane interfaces, within NG-RAN and, for EN-DC, within E-UTRAN. The NR RAN Container has a variable length and its content is specified in 3GPP TS 38.425 [x]. A G-PDU message with this extension header may be sent without a T-PDU.

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	0xn 

	2-(4n -1)
	
	NR RAN Container 

	4n
	
	Next Extension Header Type (NOTE)


NOTE:
The value of this field is '0' if no other Extension header follows.
Figure 5.2.2.x-1: NR RAN Container Extension Header
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