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1. Introduction
Via an email discussion that followed CT4 meeting #38 we reached a provisional agreement on the following matters:
1. An ‘S’ flag in the first octet of the GTPv2 header shall indicate if the header contains Sequence Number value or not. 

2. GTPv2 header may have extension headers. The presence of the extension header shall be indicated with a, ‘E’ flag in the Octet 1.
CT4 has not reached an agreement which bits in the Octet 1 shall be used for these flags.
2. Discussion
Below is a list of open issues and proposed solutions that should be discussed.

Open issue on Octet 1: S flag

In principle, we could use any of the bits 1-5 for the S flag. GTPv1 used bit 2 for the S flag. As long as GTPv2 is an evolution of GTPv1, it looks desirable to retain bit 2 for the S flag. That would allow vendors to upgrade GTPv1 software to GTPv2, rather than starting from the scratch. This is especially relevant to the user plane, where GTPv2 header should stay as close as possible to GTPv1 header.
The SN field shall be followed by 2 spare octets to maintain 4 octet boundaries.

In order to finalize GTPv2 header coding, we need to reach some agreement on this matter.

Open issue on Octet 1: E flag

Once again, we could use any of the bits 1-5 for the E flag. GTPv1 used bit 3 for the E flag and for the same reason it is proposed to retain the meaning of the bit in GTPv2 header.

In order to finalize GTPv2 header coding, we need to reach some agreement on this matter.

New feature for Octet 1: T flag

When a new procedure is initiated, the sending entity cannot know the TEID of the receiving entity. In GTPv1 the sending entity simply fills the TEIF field in the header with all 0’s. For such cases is possible to optimize the behavior by not sending the TEID field at all. This can be indicated by e.g. bit 4. In GTPv1 bit 4 is spare: sending GTPv1 entity sets it to ‘0’ and receiving GTPv1 entity ignores the value.
So, for GTPv2 we could specify that bit 4 is used for the ‘T’ flag, which indicates if TEID field follows the Length field, or not:

· If bit 4 is set to ‘0’, this indicates that TEID field is not present at all.

· If bit 4 is set to ‘1’, this indicates that TEID field is present in octets 5-8.

This is an optimization feature candidate and it would be nice to reach some agreement on this matter as well.

New feature for the Length field
In GTPv1 the Length field specifies the length of the GTP message excluding first 8 octets (Octet 1, Message Type, Length and TEID fields). That is, lengths of one part of the header fields (Sequence Number, N-PDU Number, Next Extension Header Type and Extension headers) are added to the length of the actual payload.
We could optimize also this for GTPv2 by having two separated fields for the header and for the payload. Let’s say, one length field could specify the overall length of GTPv2 header, which includes all header fields, and another length field that specifies the length of the rest of the message (i.e. the actual payload). The feature could be supported by the following coding:

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	
	
	
	
	
	

	2
	
	

	3
	
	Header Length
	Payload Length (1st Octet)

	4
	
	Payload Length (2nd Octet)


This leaves 2^12 = 4096 values for the payload length, which is more than anticipated, and 16 values for the header lengths. The Header Length field may be encoded in multiples of 4 octets. If the Header Length field has value of ‘0’, this means that the Header Length field is not present and octets 3 and 4 represent the value of the Payload Length only. So, we would have the value range from 4 to 60 (4 x 15) octets.
In order to minimize impact on UP, probably GTPv2 UP sending entity should always set the Header Length value to ‘0’.
Another, simpler alternative is to specify that the Length field indicates the overall length of the message (header + payload). So, the first 4 octets would look like the following:

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	
	
	
	
	
	

	2
	
	

	3
	
	Message Length (1st Octet)

	4
	
	Message Length (2nd Octet)


Yet another alternative should be considered for harmonizing GTPv2 and S101 headers. 

In order to finalize GTPv2 header coding, we need to reach some agreement on this matter. The problem is that S101 never uses TEID field and specifies the meaning of the Length field as the length of the message excluding the mandatory-for-S101 first 8 octets. For GTPv2 however only first 4 octets are mandatory. So, with the current S101 we would have different Length meaning in GTPv2. In order to overcome this discrepancy, perhaps we should agree that mandatory part points to the first 4 octets of both headers. GTPv2 and S101 AP will share 3 message types: Echo Request, Echo Response and Version Not Supported. Therefore, the alignment is mandatory at least for these messages.
3. Proposal
The proposed changes below illustrate the implications of CT4 agreement if all proposals are accepted. The content of the “Pseudo-CR on GTPv2 Header format” (C4-080587) is used as a base text.
* * * First Change * * * *

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 4 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
	T
	E
	S
	FFS

	2
	
	Message Type

	3
	
	Message Length (1st Octet)

	4
	
	Message Length (2nd Octet)

	
	
	

	
	
	

	
	
	

	
	
	

	5 - n
	
	These octets are present in the header if either of the T, S or E flags is set to ‘1’. Therefore, if present the octets contain either a TEID, or a Sequence Number and two spare octets, or an Extension Header(s), or any combination of these. If T flag is set to 1, then TEID shall be placed into octets 5-8. If S flag is set to 1, then SN shall be placed either after the TEID, or if TEID is not present, then into octets 5-6 and shall be followed by two spare octets. An Extension Header shall be placed only after the TEID and/or two spare octets.


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 2 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 4-8). 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 3 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).
-
Bit 4 represents the TEID flag (T). T flag shall be used to signal the presence of the TEID field in the GTP header. If T flag is set to 0, then the TEID field is not present in the GTP header at all (i.e. the given GTP header may even be 4 octets long). If T flag is set to 1, then the TEID field immediately follows the Length field in octets 5 – 8.
Editor’s note: the exact coding of bits 1 and 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.
Alternative 1: This field shall indicate the length of the message in octets excluding the mandatory part of the GTP header (the first 4 octets). The TEID, Sequence Number and Extension Header(s) shall be included in the length count.
Alternative 2: This field shall indicate the overall length of the message (header and message body) in octets.

-
Tunnel Endpoint Identifier (TEID) field. If present, this field shall unambiguously identify a tunnel endpoint in the receiving GTP‑U or GTP-C protocol entity.
* * * Next Change * * * *

5.2
GTP-C header
 Apart from Echo Request, Echo Response and Version Not supported messages the GTP-C message header shall contain TEID and Sequence Number fields, followed by two spare octets. Typical GTP-C header is depicted in figure x.x.
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	FFS
	T=1
	E
	S=1
	FFS

	2
	
	Message Type

	3
	
	Message Length (1st Octet)

	4
	
	Message 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
	
	Spare

	12
	
	Spare

	13 - n
	
	These octets are present in the header if E flag is set to ‘1’ and contain one or more Extension Headers.


Figure x.x. The format of typical GTPv2 Control Plane message Header
