3GPP TSG CT WG4 Meeting #39
C4-081176
Cape Town, South-Africa, 5th – 9th May 2008
Source:
Huawei
Title:
Discussion on sorted Information Elements in GTP v2
Agenda item:
6.1.2
Document for:
Discussion / Decision
1. Introduction

This contribution revisits some legacy regulations of message format definition in GTP v1 and discusses if it is needed to inherit these regulations in GTP v2.
2. Discussion
It is possible in GTP protocol that several embedding parameters with different meanings being included in one message use the same type code, which means these parameters base on the same IE format. Currently the most use cases are for parameters of IP address and TEID. 

The IE list of “Create PDP context Response” message in GTP v1 can be a example as below:

Table 1: Information Elements in a Create PDP Context Response

	Information element
	Presence requirement
	Reference

	Cause
	Mandatory
	7.7.1

	Reordering required
	Conditional
	7.7.6

	Recovery
	Optional
	7.7.11

	Tunnel Endpoint Identifier Data I
	Conditional
	7.7.13

	Tunnel Endpoint Identifier Control Plane
	Conditional
	7.7.14

	NSAPI
	Optional
	7.7.17

	Charging ID
	Conditional
	7.7.26

	End User Address
	Conditional
	7.7.27

	Protocol Configuration Options
	Optional
	7.7.31

	GGSN Address for Control Plane
	Conditional
	GSN Address 7.7.32

	GGSN Address for user traffic
	Conditional
	GSN Address 7.7.32

	Alternative GGSN Address for Control Plane
	Conditional
	GSN Address 7.7.32

	Alternative GGSN Address for user traffic
	Conditional
	GSN Address 7.7.32

	Quality of Service Profile
	Conditional
	7.7.34

	Charging Gateway Address
	Optional
	7.7.44

	Alternative Charging Gateway Address
	Optional
	7.7.44

	Common Flags
	Optional
	7.7.48

	APN Restriction
	Optional
	7.7.49

	Bearer Control Mode
	Optional
	7.7.83

	Private Extension
	Optional
	7.7.46


These parameters using the same type code in one message are called “Family IE set” in this contribution.

In GTP v1, Family IEs are always placed together in a message. It seems to meet the statement that “The information elements shall be sorted, with the Type fields in ascending order, in the signalling messages” (TS 29.060 section 7.7). 

One question to be answered is whether this regulation needs to be inherited in GTP v2?

Apparently the type code of an IE is unable to uniquely identify an embedding parameter of GTP message due to the mechanism of Family IE set. The receiver needs to distinguish the exact embedding parameters from a set by the order of the IE placement specified in the Technique Specification. If this order of IE placement for a Family set is kept unchanged in the message, the regulation of placing all IEs belonging to a Family set together is not necessary.

One fact related to Family IE set is that any of them can not be designed as “Optional” of presence requirement. Otherwise it will confuse the receiver if some of parameters in the middle are absent from the message.
If an IE of a Family IE set is designed Conditional, the condition of its presence requirement must be defined clear from receiver perspective. That is to say, it must be clearly stated in which condition the IE should be mandatorily present, or in which condition the IE should be mandatorily absent. The condition of “optionally present” should be avoided for an IE belonging to a Family IE set otherwise it may also make the receiver confused. Furthermore, the conditions for an IE belonging to a Family IE set should be designed as simple as possible (e.g. by the Cause value only), the situation should be avoided that the inputs for the condition judgement depend on the presence or value of the IEs following the currently parsed IE. In some cases, some IEs need to be present in the message even though they are not mandatorily required for service handling.

For example, in above Table 1 of “Create PDP Context Response” message, the IE “GGSN Address for Control Plane” is needed for SGSN only if the GGSN changes its control plane IP address which is different from the destination IP address of the corresponding “Create PDP Context Request” message. However, in order to make the receiver (SGSN) correctly understand which parameter is for “GGSN Address for user traffic” (mandatory IE), the IE “GGSN Address for Control Plane” is always required to be provided in the message if the Cause contains the value 'Request accepted'. 
The last IE of a Family IE set may be an exception, and it can be designed either optional or conditional of “optionally present” without making the receiver confused. But considering it is possible to append new IE with the same type code in the message in future, this means is also proposed to be avoided.
Note there may have some tricks to make it possible to design an IE belonging to a Family IE set as Optional. Following Table 2 provides an example:
Table 2
	Information elements
	P
	Condition
	IE Type

	……
	
	
	

	IP Address for Control Plane
	O
	
	IP Address

	User Location Info (ULI)
	O
	
	ULI

	……
	
	
	

	Access Point Name (APN)
	M
	
	APN

	……
	
	
	

	IP Address for User Plane
	M
	
	IP Address

	……
	
	
	


In Table 2, the first IE with type of “IP Address” is “IP Address for Control Plane”. It is designed as Optional, In order to make the receiver correctly identify which is the second IE with the same type, “IP Address for User Plane”, a mandatory IE “Access Point Name” is inserted between the first IE and second IE belonging to the same Family set. This definition implies to the receiver that the IE next to the “Access Point Name” is “IP Address for User Plane”; hence the presence of IE “IP Address for Control Plane” will not impact the receiver understanding the message correctly. In this case, the IE “Access Point Name” is used as a “Flag” to help the receiver to locate a specific IE accurately. There are also some restrictions to this kind of Flag IE. As this mechanism is too complex to both standard development and implementation, it is not expected to discusse it in detail in this contribution, or to support this machanism in GTP v2 Spec.
As discussed above, the regulation of sorting the IEs of one message in ascending or descending order is not mandatorily required. However this regulation will be helpful to optimize the encoding and decoding routings in sender / receiver. For example, a receiver node is able to detect “Mandatory IE missing” error before finishing parsing the entire IE list. It will also make the message clear for tracing and debugging if the IEs are well sorted. So we propose to keep this mechanism in GTP v2. As a natural result of this proposal, all IEs belonging to a Family IE set will be placed together in the message.

3. Proposal
According to the analysis above, the regulations below are proposed to be kept when making the specification of GTP v2. If it can be agreed, some of message descriptions of Information Elements in the TS 29.274 need to be adjusted.
· The order of IE placement for the IEs belonging to a Family IE set MUST be kept unchanged in the message.

· The presence requirements for the IEs belonging to a Family IE set MUST not be “Optional” or “Conditional of optionally present” 
· The conditions of presence for the conditional IEs belonging to a Family IE set should be clear and simple, and the situation should be avoided that the inputs for the condition judgement depend on the presence or value of the IEs following the currently parsed IE.
· Sorting the IE list of a message by the type field is not necessary from functionality perspective. However it is strongly recommended to make it as a mandatory rule for GTP v2 to optimize performance and simplify implementation in both sending and receiving nodes.
