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1. Introduction

The document C4-082559 (Handling of IEs Types) pointed out an issue related to IE Types. The problem comes from the fact that IE data are identified by the IE Type and that different IE data are identified by the same IE Type. Indeed the IE Type in the IE header has a length of 8 bits which limits the number of IE to 256. In some GTPv2-C messages (e.g. Create Session Request), we have different IE data identified by the same IE Type (e.g. Sender F-TEID for C-Plane, PGW S5/S8 Address for C-Plane, PGW S5/S8 PMIP Address) which can bring some ambiguities in the receiving entity. To solve this issue, we see 4 solutions on the table that are listed below.
Option 1: Doing Nothing

In the current specification, 6 IE Types are affected by this problem:

· F-TEID

· Indication

· Bearer TFT

· F-Container

· F-Cause

· Bearer Context List

On these 6 IE Types, 4 already have a field in their IE Header that permits to differentiate them at a higher layer:

F-TEID IE has the Interface Type (5 bits), Indication IE uses the 5th octet which is based on Flags to identify the Indication, F-Container has the Container Type (4 bits), F-Cause has the Cause Type (4 bits).

Bearer TFT and Bearer Context List does not have this kind of mechanism but a patch could be made.

However, we are currently defining GTPv2-C for the EPC and the protocol will evolved with time. The issue may come again and new patch will be needed.

Option 2: Instance Field
The current approach in GTPv2-Cv1.3.1 is to use the Instance Field. This field is added right after the legacy IE Header:

	
	
	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
	


This field is on the 4th octet and is dependent on the message. This is a per-message kind of sub-typing. 
An Information Element is identified by the IE Type and the Instance Field. When multiple IEs of the same type are in the same message, the Instance Field is incremented by one.

Even if this approach is workable, it looks like a patched method and we do not think it is a good idea to have a dependency on message in the value of IE header. The IE Header should not be dependent of the message in order to ease the parsing and thus the efficiency of the protocol. As GTPv2-C will be used for many years, we would prefer a global approach to solve the mentioned issue.

Option 3: Add a sub-type
The other alternative, if we want to keep the legacy IE header, is to make the value of the Instance field unique per IE type whatever the message. This can be easily achieved replacing the concept of "Instance" by "Sub-Type" and defining this sub-type to unambiguously identify a given IE data.
In this case, we can remove from the 4 IE Types mentioned above (F-TEID, F-Cause, F-Container, Indication) the field that was used to differentiate them. However, sub-typing does not seem a optimal approach to us as another layer of parsing is required and this sub-type is useless for the majority of IEs.
Option 4: Extend the IE Type Length Field
The last alternative is to simply extend the IE Type length field from 8 bits to 16 bits (even 32 bits is possible) and to unambiguously identified each IE data to an IE Type. This would be achieved with a one-to-one mapping between the IE data and the IE Type. With this proposal, we would have a future proof protocol, one level of parsing, easy to extend protocol.

With this approach, the IE header would be as below:

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1-2
	Type
	

	
	3
	CR
	Length (fist octet)
	

	
	4
	Length (second octet)
	

	
	5-(n+4)
	IE specific data
	


New IE Header with Field Type on 16 bits

And for example, the IE Type F-TEID can be split in:
	S1-U eNB F-TEID

	S1-U SGW F-TEID

	S12-U RNC F-TEID

	S12-U SGW F-TEID

	S5/S8-U SGW F-TEID

	S5/S8-U PGW F-TEID

	S5/S8-C SGW F-TEID

	S5/S8-C PGW F-TEID

	S5/S8-PMIPv6 SGW F-TEID

	S5/S8-PMIPv6 PGW F-TEID

	S11-C MME F-TEID

	S11/S4-C SGW F-TEID

	S10-C MME F-TEID

	S3-C MME F-TEID

	S3-C SGSN F-TEID

	S4-U SGSN F-TEID

	S4-U SGW F-TEID

	S4-C SGSN F-TEID

	S16-C SGSN F-TEID


With 16 bits (65536), we will be able to easily add IE if needed.

 Note that Diameter (the successor of RADIUS) IETF RFC 3588 also took this approach by defining AVP with a Code field of 32 bits to carry data. Diameter has then a mapping 1-to-1 between its AVP Code and the data.
2. Conclusion
We think that the best approach is to extend the IE Type Length Field. Even if we are under time pressure to complete GTPv2-C specification for Release 8, we do think it is the best approach in order to have a more efficient, well designed and future-proof GTPv2-C protocol. This proposal is reflected in the pCR C4-083490.



