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1. Introduction

Related to the freezing of the REL-5 version of TS 25.331, the introduction of containers to accommodate late extensions was discussed at the R2#39 meeting. This paper elaborates the discussion and includes a way forward that can accomodate late extensions without introducing additional signalling overhead. 

2. Discussion
2.1 Introduction
In order to accommodate extensions in R99 after freezing REL-4, special extension containers have been introduced in RRC. These variable length extensions containers (VLEC) have been introduced in all messages except for a number of size critical messages, for which the associated signalling overhead (8 bits, if non- empty) was not considered acceptable.
There seems to be consensus that in general it is beneficial to have a mechanism for introducing late extensions but that we should be careful to introduce VLECs for each and every case due to the associated signalling overhead. One approach is to introduce VLECs only for complex messages that are not size critical, see [1]. Another approach that has been suggested is to introduce VLECs only in releases including significant changes ie. skip it for REL-4, see [2].

Before progressing the discussion on introduction of VLECs, we would like to discuss the expected usage of VLECs. It is our assumption that due to the additional overhead of 8 bits when used, VLECs are not intended to be used as easy as the way we have used non critical extensions so far, but just as a last resort for really essential corrections: for corrections of functionality that is essential to make the system work. More precisely, we assume VLECs will not be used to extend for example the value range of a UE positioning parameter. From now on, the correction of such features is assumed to be performed in a later release (probably REL-5).
The above assumption on the use of VLECs, implies that VLECs will probably be used quite as infrequent as the UE specific behaviour information. Considering this, it does not seem justified to introduce VLECs in messages just because they are not very size critical. Instead, the preference is to adopt alternative solutions that do not introduce additional signalling overhead.

2.2 Proposal

In [1] a proposal was included that late REL-4 correction may be included in REL-5. This approach obviously has the drawback that to implement a late REL-4 correction, a UE has to adopt the REL-5 transfer syntax since the correction will be placed after non- critical extensions introduced in REL-5. An alternative solution would be to use the VLEC introduced in R99 not only for late corrections to R99, but also for late corrections of later releases.
One important aspect of this proposal is that the corrections included in the R99 VLEC are in the order in which they are agreed. For example, a R99 correction detected in JUL-04 would follow a REL-4 correction agreed in MAR-04. This is illustrated by means of an example in the following figure.
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Fig. 1 Inclusion of corrections for later releases in single VLEC
It should be noted that the proposal results in an order that is different from the general ordering of non- critical extensions, which was based on the principle that a receiver can discard all extensions following the last comprehended one. The proposed approach implies that for the example illustrated in fig. 1 the receiver needs to comprehend R4ext2 to comprehend R99ext4; ie. the ASN.1 definition of R4ext2 would need to be included in the R99 transfer syntax. It is important to note that the receiver need not act on late extensions corresponding to a later release; it just needs to understand the ASN.1/ transfer syntax.
The need to include the ASN.1 of corrections of later release in R99 may be regarded as a disadvantage. However, it is considered to have much less impact than requiring the UE to support the entire transfer syntax of a later release. Late corrections are typically found during product implementation and IOT. Implementation of products including REL-4 functionality and its IOT would normally be done after that of R99 based products. Therefore, the expectation is that that late corrections are typically discovered in order of release. Finally, since late corrections should rarely be used we consider this drawback acceptable.

If we agree to adopt the proposal to apply R99 VLECs also for corrections concerning a later release, we still need to introduce additional VLECs. The reason for this is that the R99 VLECs only apply for non- critical extensions of the R99 message version. To accommodate late corrections for other message versions, a VLEC is proposed to be introduced for each message version. This proposal is illustrated by means of the following example.

-- ***************************************************

--

-- CELL UPDATE CONFIRM

--

-- ***************************************************

CellUpdateConfirm ::= CHOICE {


r3







SEQUENCE {



cellUpdateConfirm-r3


CellUpdateConfirm-r3-IEs,



v3a0NonCriticalExtensions


SEQUENCE {




cellUpdateConfirm-v3a0ext


CellUpdateConfirm-v3a0ext,




laterNonCriticalExtensions

SEQUENCE {





-- Container for late non critical extensions





cellUpdateConfirm-r3-add-ext


BIT STRING
OPTIONAL,





v4xyNonCriticalExtensions


SEQUENCE {






cellUpdateConfirm-v4xyext


CellUpdateConfirm-v4xyext-IEs,






nonCriticalExtensions



SEQUENCE {} OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



CHOICE {




r4







SEQUENCE {





cellUpdateConfirm-r4


CellUpdateConfirm-r4-IEs,





v4c0NonCriticalExtensions


SEQUENCE {






-- Container for late non critical extensions






cellUpdateConfirm-r4-add-ext


BIT STRING
OPTIONAL,






nonCriticalExtensions


SEQUENCE {}

OPTIONAL





}

OPTIONAL



},




criticalExtensions



CHOICE {





r5







SEQUENCE {






cellUpdateConfirm-r5


CellUpdateConfirm-r5-IEs,






-- Container for late non critical extensions






cellUpdateConfirm-r5-add-ext


BIT STRING
OPTIONAL,






nonCriticalExtensions


SEQUENCE {}

OPTIONAL





},







criticalExtensions



SEQUENCE {}




}



}


}

}

3. Conclusion and proposal

The contribution includes two proposals:

· to apply the R99 VLECs also for corrections of later releases

· to include a VLEC for each message version

In case these proposal are agreed, Samsung may draft CRs introducing a VLEC for all REL-4 and REL-5 message versions for the next meeting.
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