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1	Introduction
RAN2 has performed the ASN.1 review process for NR now three times - each time with increasing complexity (including for the guidelines), less available time and more CRs involved resulting in ever-decreasing quality of the specification we produce. This renders ASN.1 freeze meaningless and requires a separate debate within the industry to identify a stable baseline for implementation.
In this contribution, we discuss how the Rel-17 ASN.1 process has been done, provide estimates of the overall workload, and propose steps to ensure Rel-18 ASN.1 review can be improved. 
2	ASN.1 review process
2.1	Rel-17 ASN.1 review statistics
To start the discussion, we present some statistics drawn from the official ASN.1 review files (note that for LPP, there was no "editorial issue" list as these were directly communicated to the rapporteur who then incorporated all editorial changes in the LPP CR).
	Review file
	Number of issues
	File revisions
	Issues baskets (1/WI + GEN + MULTI)
	Link to review file

	LTE RRC: Editorial issues
	15
	6
	16 + 2
	LTE Class0 issues v6

	LTE RRC: Regular issues
	111
	31
	
	LTE RRC v31

	NR RRC: Editorial issues
	474
	59
	36 +2
	NR Class0 issues v59

	NR RRC: Regular issues
	1406
	207
	
	NR RRC v207

	LPP: Regular issues
	147
	21
	N/A (positioning only)
	LPP v21


Table 1	Number of review issues for Rel-17 ASN.1 review files
The same information can also be visualized to better illustrate just how much NR RRC issues dominate undertaking:
[image: ]
Figure 1	Visualization of the amount of review issues per ASN.1 file
We make the following (somewhat obvious) observations based on these "numbers":
1) NR RRC ASN.1 review has been the largest undertaking among the Rel-17 ASN.1 review files, and in general in the history of NR and 3GPP
2) LTE RRC and LPP ASN.1 review have had similar amount of review comments (roughly 8-10% of the NR RRC review comments)
3) The number of "editorial" corrections is substantial for both LTE and RRC (12% of all comments for LTE RRC, 25% of all comments for NR RRC)
4) The amount of review issues / file revisions is larger for NR RRC than LTE RRC (~3.4 comments per revision for LTE RRC compared to ~7.1 comments for NR RRC) 
Observation 1: The Rel-17 ASN.1 review has been the largest ASN.1 review undertaking in 3GPP history.
Looking further into the NR and LTE RRC, we also illustrate which WIs have had the most review comments in Figure 2 and Figure 3 below. These are presented as "funnel diagrams" (i.e. inverted pyramids, with WIs having largest number of issues sorted on top). 

[image: ]
Figure 2. LTE RRC: Submitted ASN.1 review issues per WI
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Figure 3. NR RRC: Submitted ASN.1 review issues per WI
These show that even for the LTE RRC, clear majority of review issues have been due to NR WIs, with NTN being the absolutely largest contributor to the issues, accounting for 53% of all LTE RRC review issues. For NR RRC, SL relay is the most dominant issue generator, accounting for 20% of all NR RRC review issues, and the largest 10 WIs (Slrelay, MDT, NTN, SL enh, MBS, SDT, DCenh, feMIMO, POS and RedCap) accounting for 83% of all NR RRC review issues. This was partly expected as the size (and true completion level) of different WIs always varies, but also shows a worrying trend on several WIs perhaps not being as ready as may have been claimed.
Observation 2: Some WIs (e.g. NTN and SL relay) have had substantially more review issues than others in Rel-17 ASN.1 review process.
We should also note here that there was a very short time to review the draft CRs during and after RAN2#117. As lot of the comments received during ASN.1 review are simple comments (e.g., there are a lot of class 0 issues) and clearly specific to a single WI, the huge number of ASN.1 findings could have a correlation with the short review before the WI CRs were agreed. RAN2 has attempted to resolve this with additional pre-meeting discussions, but that has effectively just started the meeting 2 weeks earlier, thus making the silent period less meaningful for many people. Ideally, the low quality of the CRs should have been acknowledged beforehand, and their inclusion into the specifications postponed until true stability was reached. The schedule should not be the one and only criteria to approve CRs.
Observation 3: Sufficient time to review the WI specific CRs is necessary, and only approving high quality CRs would help to decrease the number of issues to be corrected during ASN.1 review.

2.2	Rel-17 ASN.1 review process timeline
The original Rel-17 ASN.1 review plan endorsed in RAN2#117e (R2-2203417) and RAN#94e (RP-213608), shown in Figure 4 below, was already rather aggresive: It assumed that the review could start on April 4th, and review comments for the ASN.1 AH would be submitted by 13th April (i.e. just before Easter weekend). The plan was later modified in RAN#95e by pre-poning the RAN2#118e deadline forward by one week. This, combined with taking the lunar holiday periods into account, effectively reduced the amount of time available for RAN2#118e (ASN.1) contribution preparation and submissions by 2 weeks, since both the meeting and the deadline were preponed by one week. As there was only 1 working day between end of the ASN.1 AH meeting (April 22nd) and RAN2#118e submission deadline (April 25th), RAN2 leadership relaxed the ASN.1-related topic deadline by extending it to April 29th (when also this Tdoc is being submitted), with also a cut-off date for ASN.1 review comments on April 25th. 
[image: ]
Figure 4. Originally endorsed Rel-17 ASN.1 review plan

Observation 4: The RAN actions for preponing meeting deadlines further complicated the Rel-17 ASN.1 review process.
When looking at what happened, it should also be noted that due to the complexity of all the RRC CRs, the final RRC specifications that could be used for the review were only available on April 7th (i.e. not on April 4th as originally planned), at which time the review email discussions were very promptly kicked off with the deadlines as shown in figure 5 (from the NR RRC email announcement, but LTE RRC email discussion was similar):
[image: ]
Figure 5. Actual Rel-17 ASN.1 deadlines sent on April 7th 
Hence, even though the original timeline was already quite tight, the complexity of creating the first Rel-17 specification made it worse and the initial review time was shortened to ~2 days (if the weekend is not  counted). This made the task more difficult for all companies when submitting issues, but also for the RRC rapporteur as they had only ~2 days to pick the most relevant issues. 
Observation 5: Rel-17 ASN.1 review only had ~2 days (excluding weekend) to submit issues for the ASN.1 AH deadline. 
This was also visible in the review comments, as all companies were faced with an impossible challenge: Provide quality review comments for the largest scope of ASN.1 review in the smallest allowed time ever! Thankfully, companies were able to provide good quality comments, and the NR RRC version v62 was used for the AH meeting. However, the version advanced to v207 by the end of the timeline, showing that the many comments were still made even after the AH meeting. To handle the massive amounts of work, several email discussions have been kicked off to handle the review comments at the same time as the contribution deadlines were pending. This increases the likelihood of errors being found only later on, and makes it more likely such errors even require non-backward compatible (NBC) changes to fix.
[bookmark: _Hlk102123986]Observation 6: Rel-17 ASN.1 review had both the largest ever content, and the shortest ever time for the actual review. This makes it highly likely that Rel-17 ASN.1 will not be stable in June 2022.
Observation 7: NBC errors are expected to be found in the coming 6-12 months of Rel-17 maintenance. 
Proposal 1: RAN2 to communicate to RAN that the Rel-17 RRC ASN.1 in June 2022 is not stable and there is a high risk of NBC changes after June 2022.
2.3	ASN.1 review process improvements for Rel-18
While RAN2 has done as good a job as it can in the Rel-17 ASN.1 review given the circumstances, it cannot be said that it has been a success. Only the following meetings will show how many errors still abound for Rel-17, but it should be made clear that the process is NOT repeated again. One way to handle this would be to plan for the Rel-18 ASN.1 review already at the start of Rel-18 to guarantee enough time is given for the review, and allow some flexibility to factor in the quality of the CRs, i.e. the agreed deadline should not be the one and only factor to push for a CR to be agreed, quality and stability ought to be play essential roles. 
This would avoid the usual rush of making decisions based on previous process and impossible timelines, and allows more thinking to ensure the process can be completed with more reasonable timelines aiming at higher quality specifications.
[image: ]
Figure 5. Currently envisioned Rel-18 timeline

Proposal 2: Discuss and decide on the RAN2 plan for the Rel-18 ASN.1 review already during RAN2#121 and RAN2#122 (i.e. 1H/2023), with thoughts on how to improve the overall process so as to restore the quality of the specifications we release.
On a more practical side, we would note that the use of the Word macros for the review issue list (RIL) since Rel-15 has been relatively successful: It has harmonized the style of comments (although further improvements are possible to ensure comments are concisely described rather than copying texts verbatim from RAN1 LS and RAN1 agreements), better enforced that comments indicate the related WIs, made the context for each comment clearer, ensured it is possible to comment on issues provided by others and allowed exporting the list of issues to a spreadsheet for easier overall checking. In short, it has enabled RAN2 to cope with more ASN.1 review work than done in previous (LTE) releases, where it was seen already in Rel-14 that the previous Excel-style process was at its limits. 
Observation 8: The RIL macros used since Rel-15 have increased the efficiency of the ASN.1 review process.
At the same time, the macros do have a substantial downside: They are slow (likely due to the large size of the RRC file) and ensuring consistency requires "check-in" of the review files. This then causes manual labour to transfer (sometimes tens of) review comments from a local copy of the review file to the latest version of review file on 3GPP server. That is, the use of the macros mimics the workings of a version control, but without actually providing any version control. Adding the comments can be done using "combine documents" with Word, but this has some reliability problems sometimes, so the most reliable way is to do a manual merge. 
Observation 9: The RIL macros are not very fast due to the size of the RRC file, and do not provide a real version control over the document.
We still see benefit from the macros, but it's the merging phase that causes most headaches.
Proposal 3: Discuss in 1H/23 how to handle ASN.1 review comment merging for Rel-18 ASN.1 review, e.g. whether there are any better ways to have concurrent commenting on the same file.
It's also clear that the change of the issue classification for Rel-17, while intended to help the freezing process, somewhat obfuscated the severity of the issues. Therefore, this aspect should also be discussed further for the Rel-18 ASN.1 review based on the experiences of the current review process.
Proposal 4: Discuss in 1H/23 how to handle ASN.1 issue classification for Rel-18 ASN.1 review, considering the experience of Rel-16 and Rel-17 ASN.1 reviews.
Additionally, it's clear that the Rel-18 workload is no less than what we have currently in Rel-17, so similar amount of work is expected for NR RRC. The current Rel-18 freeze is planned for March 2024, which means that 
1) First Rel-18 RRC specification would (most likely) be created (only) in December 2023
2) An ASN.1 review AH (if agreed) could occur in January-February 2024 
While the actually schedule highly depends on the way 3GPP goes back to F2F meetings, it's clear that the ASN.1 review activity will again easily create a rushed job since, if the Rel-18 specification is created only in December 2023 (as usual), the initial Rel-18 version creation would coincide with the end-of-the year holidays, and likely cause tight deadlines gain. 
Observation 10: The currently planned Rel-18 ASN.1 review dates likely creates similarly rushed ASN.1 review as has been done for Rel-17.
Therefore, the timeplan should really take that into account and avoid the rush with the AH meeting: For example, it might be prudent to create initial draft Rel-18 specification already in September 2023. While that does increase the work amount for Q4/23, it will allow more time for handling the review and avoid the rush at the end of the release. And while RAN1 will likely not be ready yet at that time (as that has never happened for any of the NR releases so far), this would at least push them to define the most important aspects earlier.
Proposal 5: Discuss in 1H/23 whether draft Rel-18 specifications can be created already in September 2023.
3	Conclusion
This document has made the following observations:
Observation 1: The Rel-17 ASN.1 review has been the largest ASN.1 review undertaking in 3GPP history.
Observation 2: Some WIs (e.g. NTN and SL relay) have had substantially more review issues than others in Rel-17 ASN.1 review process.
Observation 3: Sufficient time to review the WI specific CRs is necessary, and only approving high quality CRs would help to decrease the number of issues to be corrected during ASN.1 review.
Observation 4: The RAN actions for preponing meeting deadlines further complicated the Rel-17 ASN.1 review process.
Observation 5: Rel-17 ASN.1 review only had ~2 days (excluding weekend) to submit issues for the ASN.1 AH deadline. 
Observation 6: Rel-17 ASN.1 review had both the largest ever content, and the shortest ever time for the actual review. This makes it highly likely that Rel-17 ASN.1 will not be stable in June 2022.
Observation 7: NBC errors are expected to be found in the coming 6-12 months of Rel-17 maintenance. 
Observation 8: The RIL macros used since Rel-15 have increased the efficiency of the ASN.1 review process.
Observation 9: The RIL macros are not very fast due to the size of the RRC file, and do not provide a real version control over the document.
Observation 10: The currently planned Rel-18 ASN.1 review dates likely creates similarly rushed ASN.1 review as has been done for Rel-17.
We have proposed the following for Rel-17 ASN.1 freezing:
Proposal 1: RAN2 to communicate to RAN that the tight deadlines imposed by RAN on Rel-17 ASN.1 review timeline have created risk of NBC changes after the currently agreed ASN.1 freezing date for Rel-17 in June 2022.
And proposed the following for Rel-18 ASN.1 review process:
Proposal 2: Discuss and decide on the RAN2 plan for the Rel-18 ASN.1 review already during RAN2#121 and RAN2#122 (i.e. 1H/2023), with thoughts on how to improve the overall process so as to restore the quality of the specifications we release.
Proposal 3: Discuss in 1H/23 how to handle ASN.1 review comment merging for Rel-18 ASN.1 review, e.g. whether there are any better ways to have concurrent commenting on the same file.
Proposal 4: Discuss in 1H/23 how to handle ASN.1 issue classification for Rel-18 ASN.1 review, considering the experience of Rel-16 and Rel-17 ASN.1 reviews.
Proposal 5: Discuss in 1H/23 whether draft Rel-18 specifications can be created already in September 2023.
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Dear all
Pls find the kick-off mail for the following email discussion:

[Post117-¢][901][NR17] NR ASNA review (Ericsson)
Scope: NR ASN.1 review. Handling of issues etc.
Intended outcomes and Deadlines - See separate plan

Dates and deadlines
April 11,1500 UTC Deadline for adding RILs to be discussed in the ad-hoc. In general, a first pass of review and RIL adding should be done by this time.
April 13", 0655 UTC Deadline for Rapporteur to select RILs to be addressed in the ad-Hoc, i.e. this sets the detailed agenda of the ad-hoc, and which tdocs are invited.

April 14", 0655 UTC Submission Deadline for tdocs to be addressed in the ad-Hoc. Note that it is expected that proponent company may start drafting a related tdoc when an RIL issue is registered (rather than in the last minute).
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