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1. Reason for Change
Via an email discussion that followed CT4 meeting #38 we reached a provisional agreement on the following matters:
1. The length of GTPv2 header shall be a multiple of 4 octets. 

2. The shortest GTPv2 header shall be 8 octets long, which includes 4 octets long TEID value.

3. If GTPv2 message needs transaction sequence numbers, then SN field shall be included into GTPv2 header. This applies to both CP and UP. 

4. A flag (e.g. ‘S’) in the first octet of the GTPv2 header shall indicate if the header contains SN value or not.
5. SN should be 2 octets long. In order to maintain 4 octet alignments, two, currently spare octets shall follow SN field.
6. If present, SN value and spare octets shall be inserted into octets 9 - 12. That is, if SN is not present, then octets 9 – 12 shall not contain any dummy values.

7. GTPv2 header may have extension headers. The presence of the extension header shall be indicated with a flag (e.g. ‘E’) in the Octet 1.

2. Proposal

A separate discussion paper should seek agreement on the actual coding of ‘S’ and ‘E’ flags. The outcome of that discussion shall be added to this proposal.
* * * First Change * * * *

5
GTP Header

5.1
General format of GTPv2 header
The GTP header is a variable length header used for both the GTP-C and the GTP-U protocols. The length of GTPv2 header shall be a multiple of 4 octets. The GTP header shall be at least 8 bytes long. Figure x.x illustrates the format of the GTPv2 Header. 
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	FFS
	FFS
	FFS
	FFS
	FFS

	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
	
	These octets are present only if either of the S or E flags is set to ‘1’. Therefore, if present the octets contain either a Sequence Number and two spare octets, or an Extension Header(s), or both.


Figure x.x. The format of GTPv2 Header
Octet 1 of the GTPv2 header shall contain the following fields:

-
Bits 6-8 represent the Version field. This field shall be used to determine the version of the GTP protocol. The version number shall be set to binary '010'.

-
Bit x represents the Sequence number flag (S). S flag shall be used to signal the presence of the GTP Sequence Number field and two spare octets in the GTP header. If S flag is set to 1, then the GTP header is longer than 8 octets and the Sequence Number value shall be inserted into octets 9 and 10 (right after TEID field in octets 5-8). Two spare octets shall follow the Sequence Number field. If S flag is set to 0, then the Sequence Number field and two spare octets shall not be present in the GTP header at all (i.e. the given GTP header could be 8 octets long).
-
Bit x represents the Extension Header flag (E). E flag shall be used to signal the presence of the GTP Extension Header field in the GTP header. If E flag is set to 1, then the GTP header is longer than 8 octets and the Extension Header value shall be inserted either right after TEID field (if the S flag is set to 0) or right after two spare octets (if the S flag is set to 1). If E flag is set to 0, then the Extension Header field shall not be present in the GTP header at all (i.e. the given GTP header could be 8 octets long).

Editor’s note: the exact coding of bits 1-5 in the Octet 1 is FFS.
The GTP-C and the GTP-U use some of the fields in the GTP header differently. The detailed use of such fields is described in the sections related to GTP-C and to GTP-U.
Octet 2-8 of the GTPv2 header shall contain the following fields:

-
Message Type field. This field shall indicate the type of GTP message. 
-
Length field. This field shall indicate the length of the message in octets excluding the mandatory part of the GTP header (the first 8 octets). The Sequence Number and Extension Header(s) shall be included in the length count.

-
Tunnel Endpoint Identifier (TEID) field. This field shall unambiguously identify a tunnel endpoint in the receiving GTP‑U or GTP-C protocol entity.
5.1.1
Extension Header

5.1.1.1
General format of the Extension Header
The Extension Header is a variable length header, which may be used by both the GTP-C and the GTP-U protocols. The length of an Extension Header shall be a multiple of 4 octets. The Extension Header shall be at least 4 octets long.  Figure x.x illustrates the format of the Extension Header.
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Extension Header Type
	CR
	Length
	NEH

	2 – 4n
	
	The actual value of the Extension header and a padding, if necessary (n = 1, 2, … m)


Figure x.x. The format of the Extension Header
Octet 1 of the Extension Header shall contain the following fields:

· Bits 6-8 shall represent the Extension Header Type field.
· Bit 5 shall represent Comprehension Required (CR) flag. If CR is set to 1, then the comprehension of the given Extension Header is required. Otherwise, the receiving entity shall not look into the given Extension Header.
· Bits 2-4 shall represent the overall length of the Extension Header (including Octet 1) in units of 4 octets. This field shall be used to determine the overall length of the Extension Header and provides for the value range of 4 – 28 octets (decimal).
· Bit 1 shall represent the Next Extension Header (NEH) flag. If the NEH flag is set to 1, another Extension Header follows the given one. Otherwise, the given Extension Header is the last field of the GTPv2 header.
Octet 2-4n (n = 1, 2, … m) of the Extension Header shall contain the following fields:

-
The actual value of the Extension Header.
-
Padding, if necessary
5.1.1.2
Extension Header types

The Extension Header Type field provides for the value range of 1 – 15 (decimal). Type value of ‘0’ shall be reserved and not used. Therefore the sending entity shall never set the value to 0. If the GTPv2 entity receives an Extension Header with the type value of ‘0’, the entity shall discard the given Extension Header. 
Editor’s note: it is FFS if the receiving entity should notify the sending entity about discarded EH, or not.

Editor’s note: this subclause will specify the actual coding of various Extension Headers.
5.2
GTP-C header
To be edited
5.2.1
Usage of the GTP-C Header
To be edited
5.3
GTP-U header
To be edited
5.3.1
Usage of the GTP-U Header
To be edited
