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1	Introduction
Ever since the introduction of LTE CA in Rel-10, 3GPP has been facing an increasing load of CRs in all WGs. However, the problem has become exacerbated since introduction of NR: The amount of correction CRs to frozen releases has remained clearly higher than observed in LTE (see RP-211065). This presents a challenge to WGs on handling those CRs, and to all implementations having to sort through the multitude of CRs for each feature. Hence, in this contribution we discuss how to improve the handling of essential corrections. 
2	Corrections to legacy releases
2.1	Essential corrections 
The TR21.900 clause 4.7 describes the process of "freezing" a release: Once the release or specification is "frozen", only corrections that are truly necessary should be made. That is, once a release has been "frozen", new functionality should no longer be added. Exceptions are possible, and in practice the most recent releases have not been sufficiently stable in all respects despite the freezing, which has necessitated a "long tail" of correction CRs. But as Rel-15 was frozen in 2017-2018, it is now 3-4 years after that, hopefully such FASMO cases start to be very rare. They may exist and when identified, should be acted on, but it seems like many of the cases currently agreed for Rel-15 are not truly such "serious" cases but sometimes almost editorial clarifications.
Observation 1: Some of the corrections to the Rel-15 specifications do not address frequent and serious mis-operations.
Naturally it is true that there are cases where specification alignment is needed due to topical cases found between WGs, but it seems like the bar for accepting CRs has fallen especially during the e-meetings due to large volume of inputs and necessity of handling all of those straining the resources of all experts. This has led to proliferation of "minor" CRs agreed in almost every meeting, of which all are (almost certainly) not truly necessary. For that reason, some WGs employ the mechanism of "minuting" the correct interpretation in chairman's notes for posterity, as that allows for the correct interpretation to be recorded without resorting to CRs. This is especially useful for cases when companies just wish to "officially" check the interpretation on behalf of their implementations to ensure any IODT problems can be found before they occur in the field. Thus, not all CRs are even intended to be "agreed", but most companies are happy to have them nonetheless as that makes the case clearer. For these cases, it would be beneficial if the companies made this clear from the beginning: It's perfectly fine to ask for a clarification to be considered and providing a draft CR that indicates the potential change is often helpful to understand the issue, but the discussion should first focus on whether there are differences in interpretation. Only if there appear to be differences in that should the discussion shift to whether a CR is needed or not. This could help the discussion focus on more constructive parts for the proponents and other companies making comments rather than immediately going for the CR details.
Observation 2: Not all CRs are even intended to be approved: Sometimes they are submitted solely for the purpose of collecting other company opinions on the correct interpretation of specifications. 
This leads to a practical dilemma: How to distinguish which CRs are essential? For example, is a minor correction adding a NOTE to a Stage-2 specification to clarify interpretation that can be gleaned by careful reading of the Stage-3 specification an essential correction or not? Or what about a clarification that involves text from another WGs specification that further circles back to the originating group's specification? Or a CR related to correct implementation of an actual IODT problem due to different UE implementations that is observed by multiple companies, but resolving into specifications allowing both interpretations? In all of those cases, should the results be recorded so as to serve as a warning to all that these situations may occur?
Observation 3: Defining which CR is an "essential correction" is a difficult problem with often no obvious answers.
That said, it should be observed that many corrections are clearly not needed:
· A correction clarifying existing interpretation since Rel-15 that hasn't changed can be done to latest "open" release or to the latest "frozen" release (if serious and urgent)
· Editorial corrections are nice-to-have as they improve readability and may expose other errors but are not strictly speaking essential (in most cases) and therefore not urgent.
· Adding text to Stage-2 specification on Stage-3 aspects that are already clear (assuming there is no ambiguity in Stage-3)
· Attempting to capture existing interpretations on how a network might incorrectly set field(s) in ASN.1 signalling (due to possibly incorrect implementation)
· Attempting to capture choices which are purely up to UE implementation
· Attempting to capture in one RAN2 Spec X (e.g. TS 38.331) what is already clear by reading another RAN2 Spec Y (e.g. TS 38.321)
· Attempting to capture in one RAN2 Spec X (e.g. TS 38.331 or TS 38.306) what is already clear by reading another RAN WG Spec Y (e.g. TS 38.314 or TS 38.101-3)
Another problem is that each CR creates some amount of work no matter what, and this accumulates quickly. This is harmful to all as it creates both unnecessary work and more errors: Any bugfix has the potential to create additional bugs (that are usually harder to detect than the original one), so care should be taken to minimize the amount of corrections. Currently, this also means that RAN WGs should prioritize corrections with real IODT problems and follow the existing rules in TR21.900. 
Proposal 1: RAN WGs should comply with rules in TR21.900 and only agree to essential corrections to frozen releases.
2.2	CR cover page improvements
There are cases when "NBC" CRs (i.e. CRs that change the existing functionality of a frozen release) may be agreed. For those cases, e.g. RAN2 has already had the good practice of using the sentence "This CR is considered mandatory to support the impacted functionality." to indicate that certain features must implement the CR to function correctly. We think the same practice could be used in all WGs with the same sentence to clearly distinguish those CRs.
Proposal 2: Add the sentence "This CR is considered mandatory to support the impacted functionality." in CR cover page if the feature must implement the CR to function correctly.
Similarly, editorial clarification CRs to Rel-15 should be avoided: Editorial corrections can be made to the latest release specifications without any big issues. This was seen in LTE where that was often done and there have been very few cases where that has caused problems. Hence, the same should be adopted also for NR from now on.
Proposal 3: RAN WGs shall avoid editorial corrections to frozen releases. 
In case minor corrections without inter-operability concerns are agreed to the latest release, it would be good to make the reason for the changes clear in the CR cover page. RAN2 has tended to collect all/most such cases in a "rapporteur CR" that indicates the reason for each correction and clearly states that no inter-operability issues are expected from these corrections. To make that even clearer, the documents could be sourced by "RAN2" or "Specification rapporteur" without explicit company name (i.e. similar to LSs) to make it clear these are not coming from a particular company but are there to improve specification readability. 
Proposal 4: Minor corrections that are made for specification readability and have no inter-operability concerns should be sourced by "RANx" or the corresponding specification rapporteur (i.e. no company name included). 

3	Conclusion
This document has made the following observations:
Observation 1: Some of the corrections to the Rel-15 specifications do not address frequent and serious mis-operations.
Observation 2: Not all CRs are even intended to be approved: Sometimes they are submitted solely for the purpose of collecting other company opinions on the correct interpretation of specifications. 
Observation 3: Defining which CR is an "essential correction" is a difficult problem with often no obvious answers.
And proposed the following:
Proposal 1: RAN WGs should comply with rules in TR21.900 and only agree to essential corrections to frozen releases.
Proposal 2: Add the sentence "This CR is considered mandatory to support the impacted functionality." in CR cover page if the feature must implement the CR to function correctly.
Proposal 3: RAN WGs shall avoid editorial corrections to frozen releases. 
Proposal 4: Minor corrections that are made for specification readability and have no inter-operability concerns should be sourced by "RANx" or the corresponding specification rapporteur (i.e. no company name included). 




Annex A: Excerpt from TR21.900
4.7	"Freezing" of specifications
A TSG may decide that a specification is sufficiently stable that it may be considered "frozen". That is, only CRs for essential corrections of errors shall be considered except as discussed below (see clause 4.6.2 and in particular the derogation statement below table 4A).
(At the same time, a new major version may be developed for inclusion of new features).
Normally, all specifications of a Release will be frozen when the TSGs decide that the functionality of the Release is stable – i.e that all new features to be included in the Release have been defined and that all new or modified functionality required to implement those features has been incorporated into the specifications. At this point, the Release as a whole shall be declared to be "frozen", and its constituent specifications shall likewise be "frozen".
A CR of category B or C (and any associated category A mirrors) to a frozen version of a specification (in a given Release) shall only be an alignment of the specification with the agreed functionality of the Release as provided for in other specifications of that Release, or for internal consistency of an individual specification. Such a CR may add to, remove from, or modify the functionality of a frozen specification to ensure a consistent specification set across a particular Release.
Correction CRs (category F and any associated category A mirrors) to a frozen version of a specification (in a given Release) shall fit into one of the following classifications:
-	A CR to introduce an essential correction, i.e. where a frequently occurring case is not handled properly because there is some error or significant ambiguity in the specification.
NOTE:	The above category are sometimes referred to as "FASMO" CRs: "Frequent And Serious MisOperation".
-	A CR to remedy the incorrect implementation of a previously approved CR (of any category).
