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1. Introduction
This contribution discusses the format of the vendor-specific IE type that could be used in PFCP message.
2. Reason for Change
In the TS 29.274, the IE format is defined as follow in the subclause 8.2.1:
Figure 8.2-1 depicts the format of an information element.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = xxx (decimal)
	

	
	2 to3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5 to (n+4)
	IE specific data or content of a grouped IE
	


Figure 8.2-1: Information Element Format

An IE 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.

- 
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 contents of octet 4) and is denoted "n" in Figure 8.2-1. For all the length fields, bit 8 of the lowest numbered octet is the most significant bit and bit 1 of the highest numbered octet is the least significant bit.

-
Instance: This field shall be used to differentiate amongst different parameters in one specific message which use the same information element type (see also subclause 6.1.3 "Information Element Instance").

An IE is said to be TLIV (Type, Length, Instance, Value) encoded.

The "Type" field identifies the type of the IE being conveyed in the command. A specific IE type is used to define private extensions, as depicted in the table below.

Table 8.1-1: Information Element types for GTPv2 

	IE Type value

(Decimal)
	Information elements
	Comment / Reference
	Number of Fixed Octets

	0
	Reserved
	
	

	1
	International Mobile Subscriber Identity (IMSI)
	Variable Length / 8.3
	Not Applicable

	SKIP



	200 to 253
	Spare. For future use.
	
	

	254
	Special IE type for IE Type Extension 
	See NOTE 2 
	Not Applicable

	255
	Private Extension
	Variable Length / 8.67
	Not Applicable

	256 to 65535
	Spare. For future use.
	
	

	NOTE 1: 
The size of the TLI (Type, Length and Instance) fields, i.e "4" octets, has been subtracted from the number of the fixed octets of the "Fixed Length" and "Extendable" IEs. Hence for some of the "Extendable" IEs, for which the length is defined in terms of variable number of octets, "4" is explicitly subtracted while defining the fixed number of octets. E.g. Length of User Location Information is defined as "f+4" and fixed number of octets for the same is defined as "f+4-4".

NOTE 2: 
The IE Type value 254 indicates that the IE Type shall be further identified by an IE Type Extension field; see subclause 8.2.1A. A GTP-C entity which does not support any IE Type encoded with an IE Type Extension field shall ignore an IE received with the IE Type value 254.


The specific IE type 255 allows vendors/operators to define vendor-specific IEs that can be added to GTP commands.

The format of the Private Extension IE is given in subclause 8.67:

Private Extension is coded as depicted in Figure 8.Figure 8.67-1.

Enterprise ID can be found at IANA web site (http://www.iana.org/assignments/enterprise-numbers).

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 255 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5 to 6
	Enterprise ID
	

	
	7 to (n+4)
	Proprietary value 
	


Figure 8.67-1. Private Extension

This approach is comparable to the definition of the Vendor-Specific attribute in RADIUS: one single attribute type is defined to convey vendor-specific information data and the vendor is responsible of the coding the Proprietary Value field. Multiple IE can be defined by a given vendor but in that case, the Instance field is used to differentiate IEs.
The same approach could be reused for PFCP related Private Extension IE i.e.

Private Extension is coded as depicted in Figure x.Figure x.y-1.

Enterprise ID can be found at IANA web site (http://www.iana.org/assignments/enterprise-numbers).

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 255 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	Instance
	

	
	6 to 7
	Enterprise ID
	

	
	8 to (n+4)
	Proprietary value 
	


Figure x.y-1. Private Extension

If the implementation is quite simple, the reused of the GTP-based format has the following drawbacks. First, the IE type does not allow to easily identify a given vendor-specific IE as the same value is used for all the VS IE. Moreover, it is required to use the Instance field when multiple IEs are defined by the same vendor whereas it was decided to deprecate the use of this field in PFCP related IE.

In Diameter, another approach has been chosen. The Diameter AVP header is depicted below:

   The fields in the AVP header MUST be sent in network byte order.  The

   format of the header is:

       0                   1                   2                   3

       0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |                           AVP Code                            |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |V M P r r r r r|                  AVP Length                   |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |                        Vendor-ID (opt)                        |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |    Data ...

      +-+-+-+-+-+-+-+-+

From the AVP header, it is possible to identify if the AVP is defined by IETF or is vendor-specific, using the V-bit. If the V-bit is set, AVP header includes the IANA-assigned "SMI Network Management Private Enterprise Codes" value of the vendor defining the AVP and the AVP code belongs to the specific vendor code address space.
This AVP header format allows a common coding for standard and vendor-specific AVPs and allows vendors to use a private address space for allocation of vendor-specific AVP codes. The difference with RADIUS is that a look-up for specific AVPs can be performed only on the AVP codes (+ Vendor-ID) in the AVP header instead of digging into the unspecified Data field value.
It is then proposed to update the generic IE format as follow:
Figure 8.1.1-1 depicts the format of an Information Element.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = xxx (decimal)
	

	
	3 to 4
	Length = n
	

	
	p to (p+1)
	Enterprise ID
	

	
	k to (n+4)
	IE specific data or content of a grouped IE
	


The following flags are coded within Octet 5:

-
Bit 1 – Vendor: If this bit is set to "1", then the Enterprise ID field shall be present, otherwise the Enterprise ID field shall not be present.

Octets " p to (p+1)", if present, it shall contain the IANA-assigned "SMI Network Management Private Enterprise Codes" value of the vendor defining the AVP.

If the format has the disadvantage to consume 1 additional octet in the IE header, it provides the following advantages:

· The coding of the IE is the same for standard and non-standard IE

· Vendor-specific IE are easily identified from the IE header, using the V bit

· Vendors are free to define up to 65536 vendor-specific AVPs without any constraint.

· The spare bits introduced in Octet 5 will allow further extensions if required.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 v0.3.0.
* * * First Change * * * *

8.1.1
Information Element Format
Figure 8.1.1-1 depicts the format of a standardised Information Element which content is specified in this specification, the type is within the range of 0 to 32767.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = xxx (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to (n+4)
	IE specific data or content of a grouped IE
	


Figure 8.1.1-1: Information Element Format

NOTE:
Bit 8 of Octet 2 if not set indicates the type of the Information Element as a standardised value. 

Figure 8.1.1-2 depicts the format of a vendor specific Information Element, which content is not specified and the type is within the range of 32768 to 65536.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = xxx (decimal)
	

	
	3 to 4
	Length = n
	

	
	p to (p+1)
	Enterprise ID
	

	
	k to (n+4)
	IE specific data or content of a grouped IE
	


Figure 8.1.1-2: Information Element Format

NOTE:
Bit 8 of Octet 2 if set indicates the type is a not standardised value and its content is vendor specific and therefore out of scope of this specification. 
An IE has the following mandatory fields:

-
Type: this field indicates the type of the Information Element. The standardised values of the IE type are defined in clause 8.1.2.
- 
Length: this field contains the length of the IE excluding the first four octets, which are common for all IEs (Type and Length) and is denoted "n" in Figure 8.1.1-1. Bit 8 of the lowest numbered octet is the most significant bit and bit 1 of the highest numbered octet is the least significant bit.

Octets "p to (p+1)", if present, it shall contain the IANA-assigned "SMI Network Management Private Enterprise Codes" value of the vendor defining the IE.

Enterprise ID set to "3GPP" shall not be used for the standardised IEs specified in this specification.
* * * Next Change * * * *

7.4.2.1
Heartbeat Request

Table 7.4.2.1-1: Information Elements in Heartbeat Request

	Information elements
	P
	Condition / Comment
	IE Type

	
	
	
	


* * * Next Change * * * *

7.4.2.2
Heartbeat Response

Table 7.4.2.2-1: Information Elements in Heartbeat Response

	Information elements
	P
	Condition / Comment
	IE Type

	
	
	
	


* * * End of Changes * * * *

