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Introduction

UL RRC messages cannot be critically extended.  Non-critical extensions can be used on UL RRC messages, but non-critical extensions do not help if the goal is to optimize the encoding of existing IEs [1].  By signalling on the BCCH the specification release supported by UTRAN it would be possible to redefine the coding of some UL RRC messages.  The knowledge of the release supported by UTRAN would also allow further optimizations in MAC and RLC.
Discussion

Only non-critical extensions can be used on UL RRC messages.  UL messages are often quite small in size, but some of the UL messages could become too big to be transmitted in a single block.  If the UL message is for DCCH this would require the segmentation of the UL message.  If the UL message is for CCCH it would not be possible to transmit the message.  The size limitation of the CELL UPDATE message is discussed more in detail in [1].
Even if the message can be segmented (UL DCCH) the price to pay for the segmentation is quite high, especially when the UL DCCH is mapped on the RACH (UE is in CELL_FACH state).  For each segment a separate access procedure has to be initiated, resulting in considerable transmission delay.  More in general (RACH or DCH), the segmentation of an UL message increases the message error rate, and the increase can be quite significant when the BLER is high or when the number of segments is high.
Message Error Rate (without retransmissions) = 1 – (1 – BLER)^n, 
Message Error Rate (after k retransmissions) = 1 – (1 – BLER^(k+1)·(2-BLER)^k)^n, 

where n is the number of blocks per message.

The non-critical extension scheme only allows the introduction of new IEs, but, unfortunately, it does not help in the reduction of the message size.  As the number of features supported by the specification grows, the size of the UL RRC message is bound to grow.
There are also other protocol aspects in the existing specifications that could potentially be improved.  As an example, when the change of the RLC size was clarified in Rel-5, lot of attention had to be spent on making the changes in a way that would not affect R'99 implementations.  If the version of the specification supported by UTRAN were known to the UE, the UE could potentially take advantage of it and behave differently, e.g. in a more optimized way.
Proposal
We propose to signal to the UE the Release of the specification that is supported by UTRAN, starting from Rel-6.
A Rel-6 UE would be able to use specific optimizations, in the message encoding, in the procedures, or in the lower layers implementation, with a Rel-6 (or later) UTRAN.  This would imply that the UE would have to implement multiple versions of the same functionality, so that if the UE camps on a pre-Rel-6 UTRAN, it would use the pre-Rel-6 version of that functionality.

We do not see the need to use this radical approach at each future specification release (probably not for Rel-7), unless significant changes in the UE functionalities are foreseen.

An approach similar to the one here proposed is also used in GSM, where the BCCH signals "revision level = R'99", and this information is used by the MS to behave differently with pre-R'99 and R'99 and beyond GERAN. 

We believe that the number and importance of new functionalities that has been added after R'99 is so big that Rel-6 could be used for some optimization of the old and new functionalities.  The indicator of the support for Rel-6 would help to simplify and to optimize the definition of the functionalities over the Uu interface.

Conclusion

The introduction of a Rel-6 indicator, similar in principle to the "revision level" used in GSM, is here proposed.  It will not be necessary to change the value of this indicator in every release, but only when significant new functionalities will be added.  The proposed indicator would allow, among other optimizations, the definition of new encoding of UL RRC messages.
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