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1. Introduction
In GTP v1, sorting IEs in ascending order is mandatorily required to assist the receiving node differentiate IEs sharing the same IE type value in one message (refer to C4-081176 submitted in Cape Town meeting for more detailed discussion). When coming to GTP v2, this restriction seems no longer necessary due to introduction of instance field into IE format. 
It is being discussed if it is profitable of keeping the requirement of sorting IE in GTP v2.

2. Reason for Change
It is obvious that the performance of decoding is most efficient when the order of IEs in the message is consistent with the routing of decoding process. All IEs in the message can be identified and extracted by only one loop when performing decoding process if IEs are sorted. Contrarily if IEs are not sorted in the message, it will averagely take 1/2*N (N represents the amount of IEs in the message) loops to finish decoding. That means for a message including 10 IEs unsorted, the computing cost of decoding is approximate 5 times to that of a message with IEs sorted. Considering the mobility and session management procedures are quite frequent, the effect of this signaling optimization is significant.
Moreover, sorting IEs will be helpful for error debugging as IEs are always arranged with a proper order thus missed or cracked IEs can be found out relatively easier by either machine or human eyes. Considering one GTP message may contain about 30 top IEs and some of them are grouped IEs (up to 11 bearer contexts per message) which contains about 10 IEs respectively, totally there will have a considerable amount of IE in some GTP messages. If ordering rule is not specified somehow, it will be inconvenient to both vendors and operators to identify a specific IE from a long GTP message when doing troubleshooting.
For example:
Assume the receiver is set up to receive 2 consecutive Mandatory IEs as per ordering principle of v1. 

A receiver that expects ordering will find these IEs consecutively and will not have to parse through the entire IE list of the received message to find the "second" mandatory IE. The receiver may actually throw an error "mandatory IE not found" if it expects ordering.
The first sight to people of keeping ordering requirement is that it may introduce additional restriction and complexity to the sending side. However, according to our analysis, this argument may not be valid. Information Elements must be arranged in the message with proper order (no vendors will want to dynamically change the order of IEs in runtime), sorting the IEs with the Type fields in ascending order could be a simple way to follow in implementation. For an intermediate node, it must parse the entire message to extract each of IEs included in the message to make process accordingly, and detect missing, cracked, unknown and unexpected IEs, then reconstruct a completely new message and forward it to the endpoint, therefore it is an unpractical expectation that an intermediate node is able to copy the “unchanged” segment of received message into the forwarding message with just appending some new information elements at the end. So nothing is gained even to the sending side by removing ordering requirement.
In either approaches (with or without sorting) either the sending or the receiving node will have to do some minor additional processing. As per the decision made in GTPv1, it is the sender that is required to arrange the IEs within a message in an ascending manner. In GTPv2 with the introduction of grouped IE which may contain different types of IE, it would be useful to have a clear indication of the ordering of IEs at the receiving node. 
Hence it is proposed to stick with the ordering of IEs in GTPv2 as below.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.274 v1.4.0.
* * * First Change * * * *

8
GTP-C Information Elements

8.1
Information Element Types

A GTP control plane (signalling) message may contain several information elements. In order to have forward compatible type definitions for the GTPv2 information elements, all of them shall be TLV coded. GTPv2 information element type values are specified in the Table 8.1-1. In order to improve the efficiency of troubleshooting, it is recommended that the information elements should be arranged in the signalling messages as well as in the grouped IEs, according to the order the information elements are listed in the message definition table or grouped IE definition table in section 7. However the receiving entity shall prepare to handle the message with any order of information elements.
The Length field contains the length of the information element excluding the Type and Length field.
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.
* * * End of Change * * * *

