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Scope

This document discusses the suitability of the current RRC protocol extension mechanism to handle multiple different protocol releases/ versions. The conclusion of this discussion is that, although the current mechanism is a good basis, it has a few limitations, some of which have been indicated previously. In order to overcome these limitations, this document includes proposals for enhancing the current extension mechanism.

Discussion

Please note that throughout this document release and version are used with a clearly distinct meaning:

· Release: protocol release e.g. r3, r4, r5, ..

· Version: revision of a specification within a given release e.g. 3.5.0, 3.6.0, 3.7.0

Version indication

For most downlink messages it is possible to include critical extensions, by defining a new message version. In this case, UTRAN will have to select which message version to use. It should be avoided that UTRAN initially applies a higher message version than supported by the UE and needs one or more re- attempts before the procedure succeeds. Re- attempts will e.g. cause unnecessary delay and can be avoided if UTRAN knows which functionality and signalling version the UE supports. The following requirements can be derived from this:

· The UE shall indicate to UTRAN which release of the RRC specification it supports

· New message versions shall only be used to correct functionality that does not work; it shall not be used to introduce small functional enhancements e.g. introducing a more efficient signalling means while there is a working alternative (although less efficient)

Note 1
If however a new message version is introduced for other reasons e.g. to support the new functionality introduced by a later release or to achieve isolated impact for an essential correction, the small functional enhancements may be included also

Note 2
It seems currently there are different perceptions of the precise use of IE “ICS version”

RRC release supported by UE

Currently the UE signals IE “ICS version” within the IE “UE radio access capabilities” that is provided to UTRAN during RRC connection establishment. Currently “ICS version is defined as the release version of the Implementation Conformance Statement (ICS) proforma specification [3] that is applicable for the UE. Initially the IE was mainly intended to indicate which RABs have been tested. However, indicating “REL-4” within IE “ICS version” should also imply support of the REL-4 base line functionality since the REL-4 conformance test specification should in principle also cover testing of this. Hence, a proposal could be to re- use the IE “ICS version” indication for this purpose. That approach would require some additional clarification in TS 25.331.

Note 3
It seems currently there are different perceptions of the precise use of IE “ICS version”

Note 4
A UE may indicate support for functionality introduced in a certain release e.g. ROHC which is introduced in REL-4. By indicating this, the UE also implicitly indicates supports of the complete REL-4 transfer syntax. This is due to the following statement in subclause 10.1.1: “The UE shall always comprehend the complete transfer syntax specified for the protocol version it supports”. However, a similar implicit indication is not available for UEs that only support the minimum/ mandatory requirements of a release.

Guideline on introducing message versions

So far new message versions have only been introduced within REL-4, either to create support for 1.28 Mcps TDD or for ROHC. However, it seems impossible to exclude that the correction of essential R99 functionality will never require the definition of another message version within R99. In some cases the introduction of a new message version may be the only way to achieve “isolated impact”.

Introducing new message versions will not only complicate release and version handling in implementations but also affect the protocol specification process esp. the ASN.1 part. Hence, the introduction of message versions should be restricted severely. In the correction phase of a release, the proposal is to allow the introduction of a new message version only if the release does not support any alternative signalling means to support the essential functionality to be corrected.

If there is an alternative signalling means, the preferred approach is to defer the correction to a later release. This approach ensures there is always a uniform way in which UE implementations conforming to a release are to be treated.

This proposed approach is in line with the current practice in RAN WG2 as for example used when correcting the need of IEs within the RRC connection setup and RB reconfiguration messages. The proposal is to capture these principles regarding the application of the extension mechanism by introducing a new subclause in TS 25.921. A draft CR outlining the proposed changes can be provided when these principles are agreed.

Parallel development of releases

It has been pointed out before that the current extension mechanism does not provide proper support for further corrections to R99 once REL-4 is frozen/ moves into correction phase. In this respect, frozen/ correction phase means the point after which only CRs with isolated impact can be agreed. The extension mechanism may need to be used to achieve isolated impact. This applies equally well for critical and non- critical extensions. 

As indicated in the previous, we should be really restrictive regarding the introduction of critical extensions in correction phase. This even more applies when a later release of the specification is in correction phase, since in that case the corrections should normally be done in the later release. However, it seems difficult exclude that there will never be a case in which it is desirable to correct an earlier release while a later phase is in correction phase. In that case isolated impact also implies that the change should not affect later releases. Furthermore, in general it is felt that the extension mechanism should be as flexible as possible, as long as the resulting overhead can be kept within reasonable limits.

As indicated in the previous, the lack of support for parallel development of releases applies both for critical and non- critical extensions. For non- critical extensions the use of a separate extensions container per release has been suggested. The length determinant resulting from the use of this container makes it possible for an implementation conforming to a later release to skip not comprehended extensions to a previous release. However, the precise details of the solution require some further work.

For critical extensions no suggestions have been provided so far. One possible way is to change the message version choice into a two step choice: with the first choice indicating the release and the second choice indicating the version within the release. To limit the additional overhead, it would be good to consider alternative encodings/ choice structures, since the current approach requires one bit per version.

Finally, it is good to note that there is some time for further study on detailed solutions since the mechansim need not be introduced prior to REL-4 going into correction phase. It is recommended to take sufficient time to ensure the detailed solution provides the requested flexibility while introducing minimal additional overhead and has isolated impact.

Conclusions & recommendations

While the current RRC protocol extension mechanism is considered to be suitable for handling multiple different releases, some enhancements are proposed. This concerns additional clarification regarding the indication of the supported version by the UE support. Furthermore, it is proposed to introduce support for parallel development of releases. It is recommended to take sufficient time to ensure the detailed solutions meet the requirements.
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