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Introduction

Currently, there are two open issues in the GTPv2 header:
· Bits 5-1 of the Octet 1 are marked as ‘FFS’.

· Octets beyond Octet 8 are marked as ‘FFS’.

Proposal
The following changes to TR 29.803v0.5.0 address the open issues.
*** Proposed modifications to subclause 9.1.3.9 in 3GPP TR 29.803v0.5.0 ***

9.1.3.9
GTPv2 header
The following are the requirements for the GTPv2 header: 

-
In order to simplify the fall back to GTP v1, the Version field in the header shall indicate GTP version 2 (i.e. bits 6-8 of the Octet 1);

-
The length of the GTPv2 header shall be aligned to n*4 octets (in order to have simple handling in the implementation);

-
For the simplified handling of the protocol for GTP v1 and GTP v2 it is advantageous that the fields of the protocols are aligned between the versions. This means that in addition to the Version field, at least the Message Type, the Length field and the TEID are all aligned to their current position and length.
The following considerations specify the usage of the Octet 1:
· Bit 5 (PT): in order to avoid any collisions with GTP’, Bit 5 (PT) should remain as an indication that the Protocol Type is GTP, and should be set to 1.
· Bit 4: possible usage of Bit 4 (F) is specified below. In GTPv1 this is a spare bit.
· Bit 3 (E): this should remain as an indication if an Extension Header is included in GTP header, or not.
· Bit 2 (S): this may remain as an indication if a Sequence Number for a given control pane message (GTP-C and also GTP-U control pane messages) is included in GTP header, or not. Sequence numbers are necessary for the reliable delivery of the GTP control plane messages, but sequence numbers may be unnecessary for certain types of user plane data. Therefore, two alternatives should be considered:

· Alternative A: Keeping the GTP Sequence Number field within GTP header. In such case, Bit 2 should be set to 1 and Octets 9-10 shall be allocated for the value of the Sequence Number;
· Alternative B: Removing the GTP Sequence Number field from GTP header. With this approach, the Sequence Number should be moved to the respective message as an information element. That is, Bit 2 should be set to 0 and Octets 9-10 shall not be allocated for the value of the Sequence Number.
· Bit 1: possible usage of Bit 1 (L) is specified below. In GTPv1 this is used for conveying N-PDU number by GTP-U only.

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version = 2
	PT=1
	F
	E
	S
	L

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9-n
	
	The length and Content is determined by the values in the F, E and S fields


Figure x.x:"Generic format of GTPv2 header"
9.1.3.9.1
Control Plane GTPv2 header
The following considerations define the coding of the Control Plane GTPv2 header: 
· Bit 5 (PT): following the coding of the generic header, this bit should be set to 1.
· Bit 3 (E): processing fixed length header is more efficient. Control Plane messages can contain all message specific information elements and therefore it is not necessary to have any header extensions. Therefore, Bit 3 of the Octet 1 shall be set to 0.

· Bit 2 (S): following the coding of the generic header the value of this bit depends on the selected alternative:
· Alternative A: Keeping the GTP control plane Sequence Number field within GTP header. In such case, Bit 2 should be set to 1 and Octets 9-10 shall be allocated for the value of the Sequence Number;

· Alternative B: Removing the GTP control plane Sequence Number field from GTP header. With this approach, the Sequence Number should be moved to the control plane message as an information element. That is, Bit 2 should be set to 0 and Octets 9-10 shall not be allocated for the value of the Sequence Number.

· Bit 4: if Bit 2 (S) is set to 1, then the overall length of the GTP-C header would be 10. In order to align the header with n*4 octets, Octets 11 and 12 should be used for the Header Flags. It is FFS what Header Flags field would contain (thes could be similar to Common Flags IE). In such case, Bit 4 (F) shall indicate if the ocetes contain a meaningful value or not. If Bit 4 (F) is set to 0, then Octets 11 and 12 do not contain any meaningful value and shall be ignored by the receiver.
· Bit 1: this may be used by User Plane header. The sending control plane entity shall set this bit to 0 and the receiving entity shall ignore it.
Depending on the selected alternative, the GTPv2 header for Control Plane shall have a fixed length of either 8 or 12 octets.
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version = 2
	PT=1
	F=1
	E=0
	S=1
	L=0

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9
	
	Sequence Number (1st Octet) * Note 1

	10
	
	Sequence Number (2nd Octet) * Note 1

	11
	
	Header Flags (1st Octet) * Note 1

	12
	
	Header Flags (2nd Octet) * Note 1

	
	
	* Note 1: Only if S = 1. Otherwise, Octets 9 – 12 shall not be included.


Figure x.x:"Control Plane GTPv2 header"

9.1.3.9.2
User Plane GTPv2 header
If GTPv2 will be used also for User Plane, then the following requirements would define the coding of the User Plane GTPv2 header: 

· Processing fixed length header is more efficient. Besides, for certain types of real time traffic (e.g. VoIP) it is paramount to keep GTP header as short as possible. This is not always possible, because the requirements for the User Plane GTPv2 header across various interfaces are different. Therefore, if L=0, this indicates that the User Plane header is in short, fixed length format. If L=1, this indicates that the User Plane header is in long, variable length format.

· In short format there is no need for Header Flags, Header Extensions or Sequence Numbers and therefore, Bits 4, 3 and 2 of the Octet 1 shall be set to 0.
9.1.3.9.2.1
Short Format
In short format the GTPv2 header for User Plane shall have a fixed length of 8 octets.

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version = 2
	PT=1
	F=0
	E=0
	S=0
	L=0

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)


Figure x.x:"User Plane GTPv2 header in short format"

The short format may be useful for tunnelling small IP packet size traffic. One example of such data is VoIP, which on average utilizes about 40-octets long payload (plus IP and upper layer headers). GTP overhead with short format would be 36 octets:

· 20 octets of IPv4 header, if IPv4 addresses are used for GTP tunnelling;

· 8 octets of UDP header;

· 8 octets of GTP header.
S5/S8a and S1-U interfaces are possible targets for the short format.
9.1.3.9.2.2
Variable Length Format
The following figures illustrate the User Plane GTPv2 header in a variable length format. Variable length format shall be used only in case when at least one of the Bits 4, 3, 2 (F, E, S) are set to 0. Otherwise, the short format shall be used.
If either flag S or flag F, or both are set to 1, then Octets 9-12 shall be populated by respective values:

· If S bit is set to 1, but F bit is set to 0, then the sending entity shall set all the bits of the Octets 11 and 12 to 0’s, and the receiving entity shall ignore the value of these two octets.

· If F bit is set to 1, but S bit is set to 0, then the sending entity shall set all the bits of the Octets 9 and 10 to 0’s, and the receiving entity shall ignore the value of these two octets.
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version = 2
	PT=1
	F
	E
	S
	L=1

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9
	
	Sequence Number (1st Octet)

	10
	
	Sequence Number (2nd Octet)

	11
	
	Header Flags (1st Octet)

	12
	
	Header Flags (2nd Octet)

	13-n
	
	The value of the Extension Header if E bit is set to 1.


Figure x.x:"User Plane GTPv2 header in variable length format with S or F bit set to 1"
Otherwise, if both S and F bits are set to 0, the sending entity shall not include the Sequence Number and Header Flags into the header.

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version = 2
	PT=1
	F=0
	E=1
	S=0
	L=1

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9-n
	
	The value of the Extension Header


Figure x.x:"User Plane GTPv2 header in variable length format with both S and F bit set to 0"

X2 and EPS MBMS interfaces are possible targets for the variable length format.
Editors, note: CT4 has received an LS form RAN3 (C4-071892) about having Sequence Numbers in GTP-U header for X2 interface.
