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	Reason for change:
	The specification provides a number of rules to be followed by IE types for the non-imperative part of a standard L3 message, quote of clause 11.2.4:
Unless otherwise specified in the protocol specification, the receiver shall assume that IE with unknown IEI are TV formatted type 1, T formatted type 2, TLV formatted type 4 or TLV-E formatted type 6 standard IEs. The IEI of unknown IEs together with, when applicable, the length indicator, enable the receiver to determine the total length of the IE, and then to skip unknown IEs. The receiver shall assume the following rule for IEs with unknown IEI:
	Bit 8 of the IEI octet is set to "1" indicates a TV formatted type 1 standard IE or a T formatted type 2 IEs. Hence, a 1 valued bit 8 indicates that the whole IE is one octet long.
[..]
As a design rule, it is recommended that IEIs of any TV formatted type 1, T formatted type 2, TLV formatted type 4 or TLV-E formatted type 6 IE follow the rule, even if assumed to be known by all potential receivers.
Initially, one can think that the use of type 2 IEs should be in fact promoted as there can be up to 128 type 2 IEs in a message, i.e., IEIs from “80” to “FF”.

However, as shown in the quotation from clause 11.2.4 (above) type 2 IEs and type 1 IEs collide in their value range as once a type 2 IE is introduced in a message, it is not possible to have another type 1 IE with its IEI having the same value as the bits 8,7,6 and 5 (left half octet) of the type 2 IE, e.g., if a type 2 IEI of “80” is introduced in a message, it is not possible to have a type 1 IE that has the left half octet as “8”, i.e., a type 1 IE with IEI “8-“. In short, type 2 IEs restrict the number of possible type 1 IEs which can be used in a message.

[bookmark: _GoBack]Additionally, note that type 2 IEs cannot be extended or modified once introduced as there is no value part while a type 1 IE provides a clear advantage of having a value part of 4 bits which unused values can be used in the future. However, note that initially unused values when being used for other reasons that the description of the IE need to be defined in the specification.

Further to that, as observed in the current NAS protocol specifications TS 24.008 (for GMM and SM protocols), TS 24.301 and TS 24.501, type 2 IEs are not used.

All in all, it is proposed to recommend that no new T formatted type 2 IE is added to the non-imperative part of a standard L3 message.

	
	

	Summary of change:
	It is recommended that no T formatted type 2 IE is added to the non-imperative part of a standard L3 message.

	
	

	Consequences if not approved:
	No design rule about the use of T formatted type 2 IE alone exists. This leads to some readers believe that type 2 IEs can be used without any drawback while this is actually not true.
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11.2.4	Non-imperative part of a standard L3 message
The imperative part of a standard L3 message is followed by the (possibly empty) non-imperative part. The relevant protocol specification defines where the imperative part of a standard L3 message ends. The non-imperative part of a standard L3 message is composed of (zero, one, or several) standard IEs having the format T, TV, TLV or TLV-E. The receiver of a standard L3 message shall analyse the non imperative part as a succession of standard IEs each containing an IEI, and shall be prepared for the non-imperative part of the message to contain standard IEs that are not specified in the relevant protocol specification.
An IEI may be known in a message or unknown in a message. Each protocol specification lists, for each message (i.e., according to the message type, the direction and the lower layer SAP), the known standard IEs in the non-imperative part.
An IEI that is known in a message designates the IE type of the IE the first part of which the IEI is, as well as the use of the information. Which IE type it designates is specified in the relevant protocol specification. Within a message, different IEIs may designate the same IE type if that is defined in the relevant protocol specification.
Whether the second part of an IE with IEI known in a message is the length or not (in other words, whether the IEI is the first part of an IE formatted as TLV, TLV-E or not) is specified in the relevant protocol specification.
Unless otherwise specified in the protocol specification, the receiver shall assume that IE with unknown IEI are TV formatted type 1, T formatted type 2, TLV formatted type 4 or TLV-E formatted type 6 standard IEs. The IEI of unknown IEs together with, when applicable, the length indicator, enable the receiver to determine the total length of the IE, and then to skip unknown IEs. The receiver shall assume the following rule for IEs with unknown IEI:
	Bit 8 of the IEI octet is set to "1" indicates a TV formatted type 1 standard IE or a T formatted type 2 IEs. Hence, a 1 valued bit 8 indicates that the whole IE is one octet long.
Furthermore, for the EPS protocols EMM and ESM:
	Bit 8 of the IEI octet set to "0" and bits 7 to 4 set to "1" indicates a TLV-E formatted type 6 IE, i.e. the following two octets are length octets. Bit 8 of the IEI octet set to "0" and bit 7 to 4 set to any other bit combination indicates a TLV formatted type 4 IE, i.e. the following octet is a length octet.
Furthermore, for the 5GS protocols 5GMM and 5GSM:
	Bit 8 of the IEI octet set to "0" and bits 7 to 5 set to "1" indicates a TLV-E formatted type 6 IE, i.e. the following two octets are length octets. Bit 8 of the IEI octet set to "0" and bit 7 to 5 set to any other bit combination indicates a TLV formatted type 4 IE, i.e. the following octet is a length octet.
IEI assignment in 3GPP TS 24.519 [33] shall comply with the above rule for the 5GS protocols 5GMM and 5GSM.
For all other protocols:
	Bit 8 of the IEI octet set to "0" indicates a TLV formatted type 4 IE. Hence, the following octet is a length octet.
As a design rule, it is recommended that IEIs of any TV formatted type 1, T formatted type 2, TLV formatted type 4 or TLV-E formatted type 6 IE follow the rule, even if assumed to be known by all potential receivers.
As a design rule, it is recommended that no T formatted type 2 IE is added to the non-imperative part of a standard L3 message.
NOTE 0:	Type 2 IEs restrict the number of possible type 1 IEs which can be used in a message and type 2 IEs cannot be extended or modified once introduced.
As a design rule, it is recommended that no new TV formatted type 3 IE is added to the non-imperative part of a standard L3 message except in the first release of a protocol specification which specifies the standard L3 message.
NOTE 1:	For example, for the 5GS protocols 5GMM and 5GSM, Release 15 is the first release of a protocol specification for REGISTRATION REQUEST message.
A message may contain two or more IEs with equal IEI. Two IEs with the same IEI in a same message must have the same format, and, when of type 3, the same length. More generally, care should be taken not to introduce ambiguities by using an IEI for two purposes. Ambiguities appear in particular when two IEs potentially immediately successive have the same IEI but different meanings and when both are non-mandatory. As a recommended design rule, messages should contain a single IE of a given IEI.
Each protocol specification may put specific rules for the order of IEs in the non-imperative part. An IE known in the message, but at a position non compliant with these rules is said to be out of sequence. An out of sequence IE is decoded according to the format, and, when of type 3 the length, as defined in the message for its IEI.
* * * End of Change * * * *

