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1	Introduction
This contribution discusses the two-step RRC ASN.1 freezing for Rel-15 5G New Radio proposed in [1] as follows;
· By December 2017: complete Stage 3 for Non-Standalone 5G-NR with Option 3 & By March 2018: freeze ASN.1 accordingly
· Maintain current schedule for Standalone 5G-NR in Rel-15: Stage 3 completion June 2018 & ASN.1 freeze September 2018
The document provides as an example different approaches for implementing the two-step RRC ASN.1 freezing and raises questions on what versions need to be maintained and how after two RRC ASN.1 freezing step. Based on the discussion the document proposes a way forward, which in our view minimizes divergence of specification development for Non-Standalone (NSA) and Standalone (SA) 5G. 
We see that it is important that RAN#75 discusses and agrees high level principles for the two-step RRC ASN.1 freezing to ensure aligned approach and thus, smooth specification development and the maintenance of the frozen specifications (including frozen RRC ASN.1 versions) in RAN WGs.
2	ASN.1 freezing for NR 
2.1	Current ASN.1 freezing process 
From the beginning of LTE Rel-8, the ASN.1 freezing process has been assumed to follow these steps (where N = time of ASN.1 freeze):
1. N - 6 months: RAN1 provides the necessary input to RAN2 to start working on the ASN.1 aspects
2. N - 3 months: Stage-3 freeze, i.e. no new functionality 
3. During the 3 months before ASN.1 freeze: ASN.1 review within RAN2 
4. Last RAN2 meeting before ASN.1 freeze: Endorse reviewed ASN.1 after all fixes are taken into account
5. RAN plenary where ASN.1 is to be frozen: Agree on the RRC CR
While the timeline has not always been followed very strictly (e.g. Rel-13 was done in a more rushed way, and RAN1 doesn’t always provide input to RAN2 before Stage-3 freeze), ideally the process works best with this timeline. The past releases have taught us that there will always be corrections to the specification even after freezing, and the tighter the timeline has been, the more corrections there tend to be. As the timeline for 5G NR is expected to be stringent, carefully planning of the work including RRC ASN.1 freezing and essential corrections will become even more important.
Observation 1: The regular ASN.1 freezing process requires ~3 months to complete.
Observation 2: Corrections are always required even after ASN.1 freezing.
2.2	Step-wise ASN.1 freezing 
The proposal how to accomplish NR completion is included in the document RP-170531 [1], with the proposal to have two steps for the NR Rel-15 completion: First, the NSA-only versions of specifications are frozen in March 2018, and then the full NSA+SA specifications are frozen in September 2018. 
However, this naturally requires some consideration for ASN.1 freeze as well: Since there would be two separate freezes for specifications within one release, at least the following have to be thought out when agreeing to the proposal:
· How are the specifications frozen in March 2018 maintained? 
· How are the essential corrections to the March 2018 treated?
· How does the September freeze relate to the March freeze? 
· Is the September RRC specification backward-compatible with the March version?
Observation 3: If the two-step RRC freezing is done, RAN needs to discuss and decide on how to maintain the March 2018 specifications.
Since the two-step freezing is done to accelerate the 5G implementations, it is understandable that there would be two different kinds of UEs: Those implemented according to March 2018 specifications (early UEs), and those implemented according to September 2018 specifications (final Rel-15 UEs). To avoid market and specification fragmentation, it would be desirable to avoid having to evolve both versions, so most UEs should be implemented using the full Rel-15 specifications (regardless of whether they support both NSA-only version of NR, SA-only version of NR or both). This approach could be feasible especially if the number of devices implemented according to the March 2018 specifications is rather limited.
Proposal 1: NSA-only UEs may be implemented using the March 2018 specifications until September 2018.
Proposal 2: All UE implementations after September 2018 shall be implemented using the September 2018 specifications.
For the ASN.1 freezing, there are also several technical realizations; these are discussed in the next chapter to illustrate the aspects that require further work in RAN2 during the NR work item phase.
3	Possible options for two-step ASN.1 freezing
3.1	Current RAN2 agreements on NR RRC
RAN2 has already been discussing the high-level principles of NR RRC (see R2-1700825), and has decided that a new specification (which has been assumed to be TS38.331) will be created for the NR RRC. 
Observation 4: A new specification TS38.331 will be created for NR RRC.
The discussion on specifics of the NR RRC principles is still ongoing, so to allow RAN2 sufficient time to discuss the specifics, RAN should provide the high-level guidelines on RRC freezing to allow RAN2 to consider the technical details as early as possible. 
Proposal 3: RAN to provide high-level guidance to RAN2 on how the two-step ASN.1 freezing should be done.
In the following sections, we consider the two basic options for doing the two-step ASN.1 freeze: Using separate specification, or using a common specification.
3.2	Option A: Separate specifications
Since the ASN.1 needs to be frozen in two steps, a simple option would be to simply create two specifications, e.g. TS38.330 for NSA-only RRC frozen in March 2018, and TS38.331 for RRC frozen in September. This is depicted with a simplified picture in Figure 1 below.
[image: ]
Figure 1. Two-step ASN.1 freeze with Option A

In practice, the procedure for the two-step freezing could be done as follows with this option:
1.	RAN2 starts working on TS38.331 immediately once the NR WID begins.
2.	RAN2 does the ASN.1 review for the March 2018 version based on TS38.331 status at the time.
3.	When ASN.1 is frozen in March 2018, TS38.330 (number chosen as example) is created based on the reviewed version of TS38.331, and the TS38.330 is declared frozen (with the intent that it should only receive backward-compatible CRs).
4.	RAN2 works on TS38.331 before September 2018, the specification is still considered unfrozen and even non-backward-compatible changes many occur if seen necessary (however, to retain as much compatibility with TS38.330, they should be avoided).
5.	When ASN.1 is frozen in September 2018, TS38.331 is frozen normally and the TS38.330 is closed, i.e. it shall receive no further CRs, as specified in TR21.900 section 4.8.
6.	TS38.331 is maintained and updated normally as the NR work for Rel-16 progresses (but TS38.330 is never updated again since it’s a closed specification).
The benefits of this approach are that the eventual TS38.331 would bear no trace of the “early freeze”, with the only remnant being the TS38.330. However, it should be noted very clearly that any UE implemented after September 2018 should only use the TS38.331 and not TS38.330, i.e. the window for early UEs should close once the full Rel-15 specifications are approved. Also, two specifications would have to be maintained in parallel, and CRs to TS38.330 would also need to be reflected in TS38.331, which would create another source of potential errors for the time the TS38.330 would be maintained.
Observation 5: Option A allows the early step to stay invisible to the final RRC specification, but requires maintenance of two (almost parallel) specifications at the same time.
Observation 6: Option A requires 3GPP to clearly indicate that all UEs implemented after September 2018 shall not use TS38.330.
3.3	Option B: Common specification
Another option is to follow the more well-known option of having both freezes in the same specification: This was already done for LTE Rel-13 with LTE and NB-IoT parts. Figure 2 below shows a simplified picture of this.
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Figure 2. Two-step ASN.1 freeze with Option B
Compared to Option A, the procedure for this would go along more familiar lines to 3GPP community:
1.	RAN2 starts working on TS38.331 immediately once the NR WID begins.
2.	RAN2 does the ASN.1 review for the March 2018 version based on TS38.331 status at the time.
3.	When ASN.1 is frozen in March 2018, NSA-only part of TS38.331 is tagged based on the reviewed version of TS38.331, and declared frozen (with the intent that it should only receive backward-compatible CRs). 
4.	RAN2 works on TS38.331 before September 2018 for both NSA and SA parts. SA parts are not frozen, and even non-backward-compatible changes many occur if seen necessary. 
5.	When ASN.1 is frozen in September 2018, TS38.331 is frozen normally and tagged with the Rel-15 AS release (just like in LTE).
6.	TS38.331 is maintained and updated normally as the NR work for Rel-16 progresses.
However, this immediately raises questions on how this would be handled in practice, since LTE and NB-IoT were done with different modules but were otherwise mostly orthogonal since their PHY design was quite different. For the case of NR, the PHY design would be unified (with some changes possible between the two versions), so it is not clear whether such modular approach would work well. Obviously, the essential corrections should also be handled somehow, which could necessitate in June 2018 1) some essential corrections to the March 2018 version and 2) evolution of the full TS38.331 based on RAN1/RAN2 progress. These could be done according to multiple sub-options: 
1) Separate modules for NSA and SA RRC (like with LTE and NB-IoT)
2) Common module for NSA and SA RRC (like with normal LTE evolution across releases)
3) Separate modules for March (NSA) and September (NSA+SA) RRCs (“early” module frozen after September) 
These are all depicted in Figure 3, Figure 4 and Figure 5 below.
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Figure 3. Two-step ASN.1 freeze with Option B-1
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Figure 4. Two-step ASN.1 freeze with Option B-2
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Figure 5. Two-step ASN.1 freeze with Option B-3
There are some immediate notes to be made from these sub-options:
· Some parts of RRC are expected to be common and can be reused for all the options. 
· The maintenance effort for a single specification is well-known 
· Having separate modules allows for some separation of ASN.1, but will require more maintenance of procedural text of the specification and (sometimes clumsy) notes on which parts of procedural text apply or not apply to the “early UEs”
· Having everything in a single module may require using critical extensions in case non-backward-compatible changes are required after March 2018
· Some “adaptation” will anyway be required in all the options for the March 2018 parts – the details will only be seen after freezing, but it doesn’t seem impossible in any of the cases.
Observation 7: Option B is rather close to the way 3GPP has dealt with “intermediate” release in Rel-13 with LTE and NB-IoT.
Observation 8: Overly complicated RRC specification (e.g. with a lot of modules that are partially overlapping, like in option B-3) may create a lot of extra maintenance effort for little benefit.
Observation 9: Option B can work for the two-step freezing since it used well-known methods to extend RRC specification.
3.4	Way forward 
Based on the discussion in previous sections, we can see that either option A or B could be possible. However, considering that the way to freeze the RRC specification may have impacts on the maintenance of specifications, 3GPP should select an option that doesn’t create further sources of error to specification maintenance. However, the details of the discussion require RAN2 work, and RAN should mainly be concerned with the high-level principles concerning the maintenance of the specification. Since RAN2 is already (and will continue) discussing the exact ASN.1 principles on how to accomplish the RAN decisions. 
Proposal 4: RAN to decide between Option A and Option B for two-step ASN.1 freeze.
Proposal 5: RAN2 to decide and endorse details of doing the two-step ASN.1 freezing for March 2018 based on RAN decision and provide feedback to RAN#77 in June 2017.
Our preference would be to utilize option B for the two-step ASN.1 freezing since the method is well-known and we know its pitfalls. We think having a common specification helps in the end.
Proposal 6: RAN to choose option B for the two-step ASN.1 freeze. 
4	Conclusions 
We have discussed the two-step ASN.1 freezing and expressed that care should be taken to not introduce market fragmentation. We have observed the following in the discussion part:
Observation 1: The regular ASN.1 freezing process requires ~3 months to complete.
Observation 2: Corrections are always required even after ASN.1 freezing.
Observation 3: If the two-step RRC freezing is done, RAN needs to discuss and decide on how to maintain the March 2018 specifications.
Observation 4: A new specification TS38.331 will be created for NR RRC.
Observation 5: Option A allows the early step to stay invisible to the final RRC specification, but requires maintenance of two (almost parallel) specifications at the same time.
Observation 6: Option A requires 3GPP to clearly indicate that all UEs implemented after September 2018 shall not use TS38.330.
Observation 7: Option B is close to the way 3GPP has dealt with “intermediate” release in Rel-13 with LTE and NB-IoT.
Observation 8: Overly complicated RRC specification (e.g. with a lot of modules) may create a lot of extra maintenance effort.
Observation 9: Option B can work for the two-step freezing since it used well-known methods to extend RRC specification.
Based on these, we think that the following rules should be followed:
· NSA RRC ASN.1 frozen in March 2018 will only be corrected and maintained until September 2018 (i.e. only essential corrections to this version of RRC ASN.1 in June 2018 if any corrections)
· [bookmark: _GoBack]From September 2018 onwards only one “NSA+SA” RRC ASN.1 is maintained and all the essential corrections are made to that RRC ASN.1 
To our understanding this means that (NSA only) UEs using September 2018 RRC ASN.1 will then support all the September 2018 corrections for the functions/features, which were completed by March 2018 (i.e. full RRC ASN.1 syntax of September 2018 version is supported and all essential PHY layer corrections are made in September 2018 UEs, including NSA only UEs). 
To this end, we propose the following:
Proposal 1: NSA-only UEs may be implemented using the March 2018 specifications until September 2018.
Proposal 2: All UE implementations after September 2018 shall be implemented using the September 2018 specifications.
Proposal 3: RAN to provide high-level guidance to RAN2 on how the two-step ASN.1 freezing should be done.
Proposal 4: RAN to decide between Option A and Option B for two-step ASN.1 freeze.
Proposal 5: RAN2 to decide and endorse details of doing the two-step ASN.1 freezing for March 2018 based on RAN decision and provide feedback to RAN#77 in June 2017.
Proposal 6: RAN to choose option B for the two-step ASN.1 freeze. 
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