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1
Introduction
In [2] and [3] we discuss potential ways in which the asn1 extension mechanism for new releases can be improved. 
This paper discusses one particular improvement to RACH signalling to create space for new capability bits which are added as new features are introduced.
2
Discussion
One potential way to optimise RACH messages, would be to create new message types in Rel-10 asn1 as a replacement for the old messages. 
It would require that the UE can only send the new message types if the NW indicates support for the optimised/new signalling e.g. by a bit on BCCH. Using this mechanism, it should also be possible for pre-rel-10 Ues to implement the optimised UL signalling, and make it easier to have release independent features – since the new message types are independent from existing message non-critical extensions, this should be simple to do. 
A clear example is the RRC Connection Request message. As new releases are developed, we need to add more and more capability bits in the message. Each time we do this, a new non-critical extension needs to be added, which also adds 1 bit to the message. 

Unfortunately due to the limited transport block size, and when the capability indications are sent in addition to Measured results on RACH, we have reached the limit of RACH message size (transport blcok size) before needing to segment the message over 2 transport blocks, which delays RACH message transmission and hence delays connection setup and call setup times (even if the UE and NW are in theory capable of features which reduce cell setup times).  

RRCConnectionRequest ::= SEQUENCE {


-- TABULAR: Integrity protection shall not be performed on this message.


-- User equipment IEs



initialUE-Identity



InitialUE-Identity,



establishmentCause



EstablishmentCause,



-- protocolErrorIndicator is MD, but for compactness reasons no default value



-- has been assigned to it.



protocolErrorIndicator


ProtocolErrorIndicator,


-- Measurement IEs



measuredResultsOnRACH


MeasuredResultsOnRACH



OPTIONAL,


--
Non critical Extensions



v3d0NonCriticalExtensions


SEQUENCE {




rRCConnectionRequest-v3d0ext 
RRCConnectionRequest-v3d0ext-IEs,


-- Reserved for future non critical extension




v4b0NonCriticalExtensions


SEQUENCE {





rrcConnectionRequest-v4b0ext

RRCConnectionRequest-v4b0ext-IEs,





v590NonCriticalExtensions


SEQUENCE {






rrcConnectionRequest-v590ext

RRCConnectionRequest-v590ext-IEs,






v690NonCriticalExtensions


SEQUENCE {







rrcConnectionRequest-v690ext
RRCConnectionRequest-v690ext-IEs,







-- Reserved for future non critical extension







v6b0NonCriticalExtensions

SEQUENCE {








rrcConnectionRequest-v6b0ext
RRCConnectionRequest-v6b0ext-IEs,








v6e0NonCriticalExtensions

SEQUENCE {









rrcConnectionRequest-v6e0ext
RRCConnectionRequest-v6e0ext-IEs,









v770NonCriticalExtensions

SEQUENCE {










rrcConnectionRequest-v770ext

















RRCConnectionRequest-v770ext-IEs,










v7b0NonCriticalExtensions

SEQUENCE {











rrcConnectionRequest-v7b0ext

















RRCConnectionRequest-v7b0ext-IEs,











v860NonCriticalExtensions

SEQUENCE {












rrcConnectionRequest-v860ext

















RRCConnectionRequest-v860ext-IEs,












v7e0NonCriticalExtensions

SEQUENCE {













rrcConnectionRequest-v7e0ext

















RRCConnectionRequest-v7e0ext-IEs,













v7g0NonCriticalExtensions

SEQUENCE {














rrcConnectionRequest-v7g0ext

















RRCConnectionRequest-v7g0ext-IEs,














v920NonCriticalExtensions

SEQUENCE {















rrcConnectionRequest-v920ext

















RRCConnectionRequest-v920ext-IEs,















nonCriticalExtensions

















SEQUENCE {}

OPTIONAL














}
OPTIONAL













}
OPTIONAL












}
OPTIONAL











}
OPTIONAL










}
OPTIONAL









}
OPTIONAL








}
OPTIONAL







}
OPTIONAL






}
OPTIONAL





}
OPTIONAL




}
OPTIONAL



} 
OPTIONAL

}
Looking at the above asn1 definition for RRC Connection Request, copied from v9.3.0 of [1], we can observe that there are already 12 non-critical extensions defined - if any new capabilities (or any IEs) are added in Rel-10, this will increase. Each non-critical extension requires 1 bit in encoding, to indicate presence. 

If we define a new RRC Connection Request message that can be used by UEs supporting the message (e.g. Ues supporting a new Rel-10 feature such as 4C-HSDPA), then these bits can already be saved, making space for indication of new IEs.
The same principle can also be applied to other RACH messages (Cell Update, URA Update) which saves bits in the same manner. 

Proposal 1: For RACH messages, create new Rel-10 message type to remove the non-critical extension bits. 

Furthermore, the space saved could already be reserved for future capability bits, removing the need to create non-critical extensions in order to add new IEs.

Proposal 2: Reserve some bits for future capability indications. 

In addition to saving space by making the obvious optimisation that is merging the non-critical extensions into the new message type, there could potential be further optimisations possible - for example removing any redundant IEs. An example of this would be a UE indicating support for 4C-HSPA. A UE supporting 4C-HSPA would also need to implicitly support, amongst others, HSDPA and mac-ehs. It could be possible to omit groups of earlier capability indications which are implicitly supported by exploiting feature dependancies specified in 25.306 for the newer features. Since we do not need to send these earlier feature indications in order to support the legacy RNC (the new message is only sent if NW indicates support) then these bits become redundant for UEs supporting newer HSPA features. Another possibility would be that the new RRC connection request is only sent by UEs supporting features A,B,C,D ( e.g. HSDPA, HSUPA, mac-ehs, mac-i/is ). Then the UE only needs to indicate the newer features.
Proposal 3: Check further in Rel-10 whether any more optimisations can be included

4
Conclusion
In this paper we have discussed potential ways to address the ongoing issue of RACH message size.

Proposal 1: For RACH messages, create new Rel-10 message type to remove the non-critical extension bits. 

Proposal 2: Reserve some bits for future capability indications. 

Proposal 3: Check further in Rel-10 whether any more optimisations can be included

The CR to introduce proposals 1 and 2 is in [4]
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