Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN#62
TDoc RP-132032
Busan, Korea, December 3rd – 6th, 2013
Agenda Item:
18
Source:
Ericsson
Title:
The Never-Ending Release
Document for:
Discussion
1 Situation Analysis
Traditionally, releases have been used to group a set of features. UEs implemented according to that release were expected to implement those features. Over the years, many features were agreed to be optional in order to allow implementing the individual features sequentially in accordance with market requirements. For the mandatory features, so-called IOT bits have been specified by which the NW is made aware whether the feature has been properly tested and can actually be used. One can observe that networks and UEs do not implement entire 3GPP releases but rather selected features in accordance with market demands. 
3GPP TSGs discuss for each release which features to study and specify. While specification of some features can be completed quickly, others require a lot of work and discussions. However, the concept of a release prevents implementing all features until the functionality and the signalling (ASN.1) of the release are considered frozen. 
Another effect is that we postpone the effort of reviewing signalling and other details until all features are considered ready and then do a bulk review which requires lots of efforts, is complex and therefore error prone. As seen in Figure 1, different kinds of correction phases can be distinguished. Errors are usually introduced in specifications when early versions of CRs are implemented towards the end of a release. This applies in particular for features which are functionally not mature upon the upcoming release freeze date. Most of these errors get fortunately fixed during the final reviews and during the ASN.1 review (which often fixes more than just ASN.1 errors). Then, RAN plenary declares a release to be ASN.1 frozen. We usually have a substantial amount of corrections after the ASN.1 freeze for a couple of meeting cycles.
As a result of this we typically have a number of specification versions on the public 3GPP servers that are technically incorrect, broken and not implementable. This applies basically to all specification versions created prior to the ASN.1 freeze. No network or UE shall be implemented according to any of these specifications since non-backwards compatible changes may still occur. However, as of today, this is not visible from the actual specifications (word documents) that are available on the 3GPP server. We consider this as bad practice and would prefer that any publically released specification version is considered stable and implementable (at least if it has a version number that indicates completeness such as e.g. “11.1.0”). 

Further corrections are usually proposed and agreed when vendors actually start implementing the feature and observe issues. Luckily, most of the related CRs are clarifications rather than corrections and hardly any of them require non-backward compatible changes. If RAN4/5 tests as well as IOT had good test coverage, the errors are usually fixed before any UE entered the market with the corresponding capability/IOT signalling enabled. Therefore, it is still possible to fix the error from the release in which the feature was implemented and in all subsequent releases by shadow CRs. However, if a feature was not deployed for many years (e.g. some inter-RAT related functionality specified in Rel-8), we often decide in WGs to correct the feature only from a later release. This does not seem to be due to a desire not to interfere with earlier UE implementations, as those did not exist anyway, but rather to avoid touching a “deep frozen” release. 
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Figure 1: Number of RAN2 CRs per release

To reduce these issues it has been proposed to enforce shorter release cycles (e.g. 18 or 12 months) and to include only the features that are considered stable and ready to freeze at the end of such a cycle. Features that are not yet ready would slip to the next release. While this approach could possibly reduce the delay experienced by (early) features, it still requires reviewing the functionality and ASN.1 of all features finalized during the release in a block. Another drawback is that shorter releases will also increase the number of legacy CRs and hence the number of shadow CRs. 

2 Lessons learned in software development
Traditionally, software was developed in long release cycles. Based on an existing code base, designers developed new functionality autonomously from each other and decoupled from the baseline which evolved e.g. due to error corrections. During a long development phase, huge amounts of new but usually untested functionality piled up which then had to be merged with each other and with the most recent baseline (trunk) and tested in its entirety… referred to as "integration hell". 
To overcome these problems, a modern and widely applied principle of software development is to commit small changes often (see e.g. an article on Continuous Integration). However, even though changes are released frequently, the “trunk” must always compile and be error free.  
In the following we make an attempt to translate such well-established software development paradigms to 3GPP specifications and release handling. 

3 The Never Ending Release
Taking into account the currently observed issues and in accordance with well-established software development paradigms we propose to discuss the following release- and feature handling. 

A new release 
· is started with a set of specifications only adding the new release indicator in ASN.1, i.e., it does initially not offer any new functionality compared to the current version of the previous release
· is technically correct and can actually be implemented. 
For each new feature 

· the working groups create and maintain running CRs for the affected specifications and 
· ensure that they are updated every quarter according to the latest approved version of the specifications and with the latest agreements for the particular feature. 
· Only when all running CRs of all working groups are considered stable and error free (including ASN.1), the WI is considered complete and the CRs are approved by RAN plenary and implemented in specifications. 
This review and approval process is expected and desired to happen asynchronously for different work items. That means, some features are completed early and can be implemented and “released” early whereas others are released late. 
All features are added to a single release, i.e., the release indicator is not incremented in each quarter or year but rather only if a strong technical need is seen (e.g. when ASN.1 critical extensions are preferable over non-critical extensions to reduce the overhead or when other non-backwards compatible changes in signalling need to be done). This could happen every few years and would not impact the introduction of new features for more than maybe one quarter in which the new specifications of the new release are introduced. 

Expected key benefits of this approach are for example…
· Features are not delayed up to a formal release freeze but can be published and implemented as soon as the specification work is completed

· Features are not under pressure of having to be completed until a dedicated release freeze. If another quarter is needed to solve remaining technical issues, this does not impact completion of other features. 

· Better specification quality due to the fact that features are reviewed individually and not in a rush towards the release freeze.

· Stage-1, 2 and 3 work can progress individually for features and in accordance with market demands. This may lead to better interactions between e.g. SA1, SA2 and RAN WGs.

As already practiced today, it is vital to have capability/IOT indicators per feature. And of course, it is essential that UEs set those to true only after performing sufficient testing. This ensures that possible errors or ambiguities in specifications are discovered and corrected before terminals claiming support entered the market. In the hopefully unlikely case that such “broken” UEs have entered the market and cannot be updated over the air, it might be required to distinguish these from UEs implemented according to the corrected specifications. Today, it is sometimes possible to do this distinction by the release indicator. With the new approach it may be necessary to instead introduce a new capability indicator for the same feature by which the NW can identify UE implemented according to the corrected specification. While we hardly make use of this mechanism today, it might actually be considered cleaner than taking the release indicator into account. 
It is also worth noting that this concept would not prevent 3GPP from mandating selected features. As already done for Rel-11, this does not have an impact on the actual capability signalling, but only requires a corresponding statement in 36.306.

4 Conclusion

Based on the discussion above we suggest to evaluate whether it would be feasible and desirable to aim for “the never ending release” and to add features to this living release as soon as they are proven stable and correct so that the latest approved/published version of the specifications can always be implemented by UEs and networks without having to wait for a formal release freeze date. 
The intention of this document is not to agree to the proposed approach at this meeting. A detailed analysis of the impact on ASN.1 signalling and CR review procedures will be required and should be conducted if the approach is considered attractive as such. 
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