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1 Introduction
There are multiple proposals in RAN2 to change the use of need and conditional codes in the ASN.1 for greater simplicity for CR authors.  This document examines the use of these codes and makes some recommendations.
2 Discussion
2.1 Need codes
The original objective of the need codes was to clarify behaviour for UE implementation, in cases where an optional field is not received.  This approach was seen as an alternative to having a needlessly complex body of requirements of the form “In case field X is not received, the UE shall…”.  Some confusion followed as it appears that in later years the coding guidelines may not have been fully adhered to, e.g. the “Need OP” code is often used when there is no corresponding procedural text to clarify the behaviour upon release.  We conjecture that this comes in part from misreading “OP” as “OPtional”, and simply disambiguating this code might eliminate many usage mistakes.
Proposal 1: Change the name of “Need OP” to something that cannot be mistaken for “OPtional”.
A simple way forward might be to replace OP/ON/OR with just P/N/R respectively.

There has been some consideration of whether the need codes should also capture the storage behaviour of the corresponding fields, i.e., to distinguish between “one shot” values that are used when received but not stored, and “persistent” values that need to be stored at the UE.  This would represent an expansion beyond the original purpose of the codes, so that they would now code for behaviour when the field is received (i.e. to store the value or not) as well as when it is not received.

It is somewhat unclear to us what drives the desire for an additional “one shot” need code.  It has evidently been true in the past that need codes have been sometimes misused (e.g. OP when there is no procedural guidance) and there are cases of legitimate ambiguity (mainly that ON and OR mean the same thing for a one-shot parameter).  However, we have some concern that adding a fourth code will in practice add more opportunities for confusion, and it might be better to have the existing codes with more explicitly documented practices.
Proposal 2: Discuss whether a separate “one shot” need code is needed.
As an alternative to a fourth need code, we suggest that the correct usage of the existing three can be unambiguously captured with the following logic:
· Is the parameter stored by the UE and needs to be deleted when absent? Yes > OR, No > next bullet

· Is it correct for the UE to take no action on absence of the field? Yes > ON, No > OP

· In case of OP, always document in the procedural text the correct behaviour on absence.

It may be a useful approach to capture guidance of this type in the specification (similar to Annex A in 36.331).
2.2 Conditional codes
The conditional codes are intended to capture the internal structure of (downlink) messages with respect to constructions that ASN.1 itself cannot describe.  There are two main forms in which they occur, which might be called “field based” and “procedural”.  An example of the “field based” form is the “mFBI” condition applied to freqBandIndicatorPriority-r12 in SIB1:
	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.


In principle this structure could be captured in ASN.1 (by replacing multiBandInfoList with a new “-r12” version containing the freqBandIndicatorPriority inside it), but the resulting code would be needlessly complex compared to documenting the dependency in the conditional code.  In some cases the condition depends on a field of a different message, or on the value to which a field is set, both of which would be beyond the capability of ASN.1 syntax to describe.
The “procedural” form is more common and familiar from the reconfiguration message, e.g. the “HO” condition:

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.


Clearly this information could never be captured by the message syntax since it depends on the procedural state of the system rather than on any message contents.

From the UE implementation perspective, these conditions can be read as guidelines of the form “The UE may assume…”, i.e. they represent situations that the UE does not need to consider.  This is important information for the UE implementation.

In UMTS, such conditions were raised for discussion frequently and handled on a case-by-case basis, resulting in a large number of requirements clarifying that in particular conditions “the UE behaviour is unspecified”.  We consider it clearly undesirable to go back to this way of working.
Proposal 3: Continue using the “Cond” code as in LTE.
3 Conclusion

This document promulgated the following proposals:

Proposal 1: Change the name of “Need OP” to something that cannot be mistaken for “OPtional”.

Proposal 2: Discuss whether a separate “one shot” need code is needed.

Proposal 3: Continue using the “Cond” code as in LTE.
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