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* * * First Change * * * *
[bookmark: _Toc20213176][bookmark: _Toc11339505]1	Scope
The present document defines the user plane of GTP used on:
-	the Gn and Gp interfaces of the General Packet Radio Service (GPRS);
-	the Iu, Gn and Gp interfaces of the UMTS system;
-	the S1-U, S11-U, S2a, S2b, X2, S4, S5, S8, S12, M1 and Sn interfaces of the Evolved Packet System (EPS);
-	the F1-U, Xn, N3, and N9 and N19 interfaces of the 5G System (5GS);
This definition ensures full backwards compatibility with RNC, SGSN and GGSN implementations according to release 7 of 3GPP TS 29.060 [6]. 
NOTE:	Releases previous to Release-8 have used 3GPP TS 29.060 [6] as normative definition of the user plane of GTP. This shall be considered when essential corrections are included in the present document or in pre-release-8 version of 3GPP TS 29.060 [6].
Fallback from GTPv1-U to GTPv0-U shall not be supported. Therefore, 3GPP Rel-8 and onwards GTPv1-U entity should not listen to the well-known GTPv0 port 3386. If GTPv1 entity listens to the GTPv0 port, the entity shall silently discard any received GTPv0-U message.

* * * Next Change * * * *

[bookmark: _Toc20213226]6	GTP-U Message Formats
[bookmark: _Toc20213227]6.1	General
[bookmark: OLE_LINK2]GTP-U defines a set of messages between the two ends of the user plane of the interfaces Iu, Gn, Gp, S1-U, S11-U, S2a, S2b, S4, S5, S8, S12, X2, M1, Sn, Xn, N3, and N9 and N19.
GTP-U messages are sent across a GTP user plane tunnel. A GTP-U message may be either a signalling message across the user plane tunnel, or a G-PDU message.
-	GTP-U signalling messages are used for user plane path management, or for user plane tunnel management.
-	G-PDU is a vanilla user plane message, which carries the original packet (T-PDU). In G-PDU message, GTP-U header is followed by a T-PDU.
A T-PDU is an original packet, for example an IP datagram, Ethernet frame or unstructured PDU Data, from an UE, or from a network node in an external packet data network.
The complete range of message types defined for GTPv1 is defined in 3GPP TS 29.060 [6]. The table below includes those applicable to GTP user plane. The three columns to the right define which of the three protocols sharing the common header of GTPv1 (GTP-C, GTP-U or GTP') might implement the specific message type.
Table 6.1-1: Messages in GTP-U
	Message Type value (Decimal)
	Message
	Reference
	GTP-C
	GTP-U
	GTP'

	1
	Echo Request
	
	X
	X
	x

	2
	Echo Response
	
	X
	X
	x

	3-25
	Reserved in 3GPP TS 32.295 [8] and 3GPP TS 29.060 [6]
	
	
	
	

	26
	Error Indication
	
	
	X
	

	27-30
	Reserved in 3GPP TS 29.060 [6]
	
	
	
	

	31
	Supported Extension Headers Notification
	
	X
	X
	

	32-253
	Reserved in 3GPP TS 29.060 [6]
	
	
	
	

	254
	End Marker
	
	
	X
	

	255
	G-PDU
	
	
	X
	



* * * Next Change * * * *
[bookmark: _Toc20213237]7.3.2	End Marker
The End Marker message(s) shall be sent after sending the last G-PDU that needs to be sent on a GTP-U tunnel as specified in 3GPP TS 23.401 [5] or after receiving an End Marker Indication as specified in clause 5.7.1 of 3GPP TS 23.402 [23]. 
The End Marker message(s) shall also be sent after sending the last G-PDU that needs to be sent on a GTP-U tunnel or after receiving an End Marker Indication as specified in 3GPP TS 23.501 [28] and 3GPP TS 23.502 [29]. End marker packets sent over data forward tunnels in 5GS, for data forwarding between 5GS and EPS, shall be sent with the PDU Session Container extension header including the Qos Flow Identifier of one of the QoS flows mapped to the same E-RAB.
The End Marker message(s) shall be sent for each GTP-U tunnel, except for the case of an E-UTRAN Initiated E-RAB modification procedure. During an E-UTRAN Initiated E-RAB modification procedure, the SGW shall send End marker message(s) to the eNodeB on the old S1-U tunnel for the tunnel(s) that are switched, i.e. if the S1 eNodeB F-TEID of the GTP-U tunnel provided by the MME in a Modify Bearer Request or Modify Access Bearer Request is not the same as the one previously stored in the SGW. Each GTP-U tunnel is identified with a respective TEID value in the GTP-U header. The End Marker message indicates the end of the payload stream on a given tunnel, i.e. a G-PDU that arrives after an End Marker message on this tunnel may be silently discarded. Table 7.3.2-1 specifies the information element included in the End Marker message.
End Marker messages shall not be sent over the N19 interface. 
If an End Marker message is received with a TEID for which there is no context, then the receiver shall ignore this message. 
An MME may receive End Marker packets over an S11-U tunnel during the following procedures: 
-	Inter-MME TAU procedure;
-	Establishment of S1-U bearer during Data Transport in Control Plane CIoT EPS optimisation.
The MME shall discard the End Marker packets. The MME may also initiate the release of the corresponding S11-U resources; however the release of the S11-U resources is implementation dependent.
The optional Private Extension contains vendor or operator specific information.
Table 7.3.2-1: Information Elements in End Marker message
	Information element
	Presence requirement
	Reference

	Private Extension
	Optional
	8.6




* * * For Information * * * *
[bookmark: _Toc20213225]5.2.2.7	PDU Session Container
This extension header shall be transmitted in a G-PDU over the N3 and N9 user plane interfaces, between NG-RAN and UPF, or between two UPFs. It shall also be transmitted in End Marker packets over data forwarding tunnels in 5GS, for data forwarding between 5GS and EPS. The PDU Session Container has a variable length and its content is specified in 3GPP TS 38.415 [31].

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	0xn

	2-(4n -1)
	
	PDU Session Container

	4n
	
	Next Extension Header Type (NOTE)



NOTE:	The value of this field is '0' if no other Extension header follows.

Figure 5.2.2.7-1: PDU Session Container Extension Header

* * * For Information * * * *

[bookmark: _Toc20213269]Annex A (Normative):
PDU session user plane protocol over N9
The PDU session user plane protocol shall be supported over the N9 interface as specified in 3GPP TS 38.415 [31]. 

* * * End of Changes * * * *
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