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1. Reason for Change
Currently, F-TEID is the only IE in GTPv2 spec that has variable length and also three consecutive conditional parameters: IPv4 and/or IPv6 followed by EBI. We need an algebraic expression, which would unambiguously specify how to number the octets. 
It is possible that in future more of such IEs are defined. Therefore, it looks useful to have some general agreement on how to address the matter.

Below is a proposal that is based on the following assumptions:

· If substituting a variable if the octet number of a field yields "0 to 0" value, this means that the field is not present at all.

· Each IE that has a variable length and also two or more consecutive conditional or optional fields shall have a legend that explains the numbering plan.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.274v1.3.1.
* * * First Change * * * *

8.2
Information Element Format

Figure 8.2-1 depicts the format of an information element, which has the following mandatory fields:

- 
Type field: This field indicates the type of Information Element. The valid values of the IE type are defined in clause 8.1.

- 
Comprehension Required (CR) flag: If CR flag is set to 1, the comprehension of the IE is required. This flag may have variable values (0 or 1) only within optional IEs, and shall be set to 1 for all mandatory or conditional IEs. 

Editor’s note: Currently it is assumed that CR = 0 for GTP-U.

- 
Length: This field contains the length of the information element excluding the first four octets, which are common for all information elements (Type, Length and the octet 4) and is denoted "n" in Figure 8.2-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type
	

	
	2-3
	Length = n
	

	
	4
	CR
	Spare
	Spare
	Instance
	

	
	5-(n+4)
	IE specific data
	


Figure 8.2-1: Information Element Format
The Comprehension Required (CR) flag shall be used in the following way:

-
CR flag is set to 1 in a Request message: if the receiving GTP entity cannot comprehend the IE, then the receiver shall discard the request, should log the error, and shall send a response with an appropriate Cause value.

Editor’s note: it is FFS if Cause should be amended by complete IE or only its Type.

-
CR flag is set to 1 in a Response message: if the receiving GTP entity cannot comprehend the IE, then the receiver shall notify the upper layer that a message with this unknown IE has been received and should log the error.

Editor’s note: it is FFS if an error notification should be sent.

-
Instance is documented in section 6.1.

An IE is said to be TLIV  (Type,Length,Instance,Value) encoded. 
Then following applies to an IE that has a variable length and also two or more consecutive conditional or optional fields:

· -
If substituting a variable if the octet number of a field yields "0 to 0" value, this means that the field is not present at all.

-
Each shall have a legend that explains the numbering plan.
* * * Second Change * * * *

8.23
Fully Qualified TEID (F-TEID)

Fully Qualified Tunnel Endpoint Identifier (F-TEID) is coded as this is depicted in Figure 8.23-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 88 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	CR
	Spare
	Spare
	Instance
	

	
	5
	V4
	V6
	EBIF
	Interface type
	

	
	6-9
	TEID / GRE Key
	

	
	a(10)-a(10+3)  
	IPv4 address
	

	
	b(m)  -b(m+15) 
	IPv6 address 
	

	
	c(p)- c(p+1)-    
	Spare
	EPS Bearer ID (EBI)
	

	
	q - (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.23-1: Fully Qualified Tunnel Endpoint Identifier (F-TEID)


Where:

· if V4=0, then a=0 and IPv4 field is not present. At least one IP address shall be present and therefore: b=1, m=10 and p=26.
· if V6=0, then b=0 and IPv6 field is not present. At least one IP address shall be present and therefore: a=1, and p=14.
· if EBIF=0, then c=0 and the octet that contains IBI field is not present.
The following flags are coded within Octet 4:

-
Bit 8 – V4: If this bit is set to 1, then IPv4 address field exists in the F-TEID otherwise the IPv4 address field is not present at all.  .

-
Bit 7 – V6: If this bit is set to 1, then IPv6 address field exists in the F-TEID otherwise the IPv6 address field is not present at all.  

-
Bit 6 – EBIF: If this bit is set to 1, then EPS Bearer ID field and Spare exist in the F-TEID otherwise Spare and EPS Bearer ID field are not present at all.

-
Bit 5 to Bit 1 – Interface Type: This 5 bit wide integer can take the following values representing interface type and endpoint:.

0
S1-U eNB GTP-U interface

1
S1-U SGW GTP-U interface

2
S12 RNC GTP-U interface

3
S12 SGW GTP-U interface

4
S5/S8 SGW GTP-U interface

5
S5/S8 PGW GTP-U interface

6
S5/S8 SGW GTP-C interface

7
S5/S8 PGW GTP-C interface

8
S5/S8 SGW PMIPv6 interface (the 32 bit GRE key is encoded in 32 bit TEID field and since alternate CoA is not used the control plane and user plane addresses are the same for PMIPv6)

9
S5/S8 PGW PMIPv6 interface (the 32 bit GRE key is encoded in 32 bit TEID field and the control plane and user plane addresses are the same for PMIPv6)

10
S11 MME GTP-C interface

11
S11/S4 SGW GTP-C interface

12
S10 MME GTP-C interface

13
S3 MME GTP-C interface

14
S3 SGSN GTP-C interface

15
S4 SGSN GTP-U interface

16
S4 SGW GTP-U interface

17
S4 SGSN GTP-C interface

18
S16 SGSN GTP-C interface

Other values of "Interface Type" are reserved for future use

Editor’s note: If S4 is decided to be GTPv2, then another bit is needed to indicate that the F-TEID belongs to Rel8 SGSN. In such case one more octet may be added to the IE.

