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1. Introduction

The introduction of Grouped IE concept in GTP v2 was endorsed by CT4 in last meeting. As this idea is able to provide better flexibility of protocol extension, we think it could be a good idea from technique point of view.

However, additional factors shall be taken into account before introducing this new concept in GTP v2 formally since the change will deeply impact how to describe the detail of messages in the specification of GTP v2.
2. Terminology

To make the description simple, few terms are defined only within the scope of this document as follows:
· Simple IE: 

The information element includes only one parameter field, for example: IMSI (Type = 2 in GTP v1).

· Structured IE:

The information element encodes all embedded parameters in a message specific way as what was defined in GTP v1, for example: PDP context (Type = 130 in GTP v1). An embedded parameter included in a Structured IE has no its own type code
· Grouped IE:

The information element links all embedded parameters as “Grouped AVP” which is defined in Diameter protocol. An embedded parameter included in a Grouped IE has its own type code.
3. Discussion

A Grouped IE can be extended with new subordinated IE(s). The legacy receiving node will ignore unknown sub-IE(s) without comprehension required indication or reject whole message if encountering unknown sub-IE(s) with comprehension required indication.

A simple IE or Structured IE can also be extended with new embedded parameter(s). But the new version IE after extension with the same type code can be only structured format still instead of grouped format because the original embedded parameter(s) are not allocated with type code(s). The legacy receiving node may ignore unknown extended content appended at the tail of the original parameter fields. 

With the introduction of Grouped IE in GTP v2, it must be considered very carefully when a new IE type is designed which kind of IE type, simple type or grouped type is suitable for this new IE, even if only one parameter field is needed for this new IE at that time. If simple type is chosen inappropriately for an IE which is possible to be extended with new subordinated IE(s) in future, the IE has to be extended with structured format, or a new Grouped IE type need to be introduced and includes original simple type IE (Unfortunately legacy nodes are unable to recognize this new Grouped IE type).
It needs to be noted that the formats of some subordinated IEs in GTP v1 which are not transparent to core network GTP nodes are defined by other WGs and only quoted in CT4’s specifications. These subordinated IEs may still be defined as structured format by other WGs in Rel-8. Hence Structured IE is unavoidable if other WGs are not well coordinated and it will result in a hybrid format GTP v2 combining Structured IE and Grouped IE. Although hybrid format is feasible for implementation but it will counteracts the benefit of introduction of Grouped IE mechanism in GTP v2. For example, it is impossible to describe a hybrid message using a regular format (ABNF), therefore it is also impossible to share the same decoding engine with other protocols (Diameter) which is able to decouple the module of message format description and the module of universal decoding logic to make implementation a little easier and more efficient, i.e., the messages have to be decoded with message by message means by hard code as what had been done in GTP v1 age. But at least some of decode functions for particular embedded IE included in Grouped IE can be reused.
Another fact need to be noted that the embedded parameters in Structured IEs do not need to be allocated with Type codes in GTP v1. With the introduction of Grouped IE in GTP v2, these embedded parameters must be also allocated with type codes. Therefore one octet type field of IE in GTP v1 may be insufficient; it needs at least 2 octets long type field in GTP v2 (Diameter protocol uses 4 octets field for AVP type).
For example, it requires adding about 20 new IEs if we want to change “PDP context” IE of GTP v1 to grouped format (the additional required amount of type codes allocated for the nested subordinated IEs included in the subordinated IEs of top level “PDP context” IE is not included). Note each parameter requires different type code even if it may share the same format definition with others , e.g., “QoS Sub”, “QoS Req” and “QoS Neg” included in “PDP Context” IE require different type codes. That is because the parameter in Grouped IE will be identified by a unique type code instead of placement offset in a message specific means.
4. Conclusion

It can be seen that there are several outstanding issues to be solved if CT4 tries to introduce the concept of Grouped IE into GTP v2. 

There are 3 alternatives as following and CT4 need to select a way forward.
1) Design a pure GTP v2 with only simple IE and grouped IE support, in this way, CT4 need to inform other WGs the decision and ask other WGs’ feedback. The length of type field in GTP v2 need to be extended to at least 2 octets

2) Design a hybrid GTP v2 with simple IE, structured IE and grouped IE support, in this way, CT4 need to decide the principle of designing a new IE as structured format or grouped format and inform other WGs the decision if needed. Whether one octet type length is sufficient in this option depends on by which means the Grouped IE mechanism will be introduced in GTP v2, i.e., what’s the principle of defining a complex IE as Grouped format or structured format.
3) Stay at the old stage and design a GTP v2 without grouped IE support. We all are familiar with this option and have to live with the minor drawback of defining the format of same parameter repeatedly in different IEs.

5. Proposal
It is proposed to discuss the candidate solutions above on (and before) CT4 #38bis meeting and select one as the final decision. 
