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Introduction

UE radio access capability will help eNB establish radio bear when configuring radio parameters. This also include establishing RRC connection between UE and eNB. eNB can fetch these capability from MME if available since registration, but it takes more signalling and time. This document intend to review signalling of UE capability of UMTS and propose how to convey radio access capability as soon as possible.
Discussion
In UMTS, the signaling of UE radio access capability information is not so efficient. It is possible to optimize such procedure in E-UTRAN. 
In R99, UE radio access capability information is sent with the RRC CONNECTION SETUP COMPLETE message as shown in figure 1. 
In Rel-5 and later releases, with the introduction of HSDPA, part of the UE radio access capability information necessary for RRC connection establishement is carried with the RRC CONNECTION REQUEST message, for the purpose of admission control decision and RRC related configurations. Furthermore, all the UE radio access capability information is carried with the RRC CONNECTION SETUP COMPLETE message. 
Because not enough UE radio access capability is tranferred due to limited message size of first RRC signalling on RACH channel RNC can only make decision based on assumption of minimum capability information. Thus may lead to low performance if UE own higher capability in fact. Furthermore RNC have to transfer more detail UE capacity to nodeB to update these assumed minimum acapability parameter if sufficient UE capability is supplied by UE.
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Figure 1
In E-UTRAN, everytime when UE want to get access to E-UTRAN from LTE-IDLE state, eNB has no idea what’s the radio access capability of the UE. But eNB need these information to make decision and/or configure related radio parameter to establish RRC connection. Well , eNB can fetch these information from MME if MME had stored the information after UE has registered. But it takes time and signalling. The fastest way for eNB is to get it from the first uplink RRC signalling.

Currently RAN2 has not make decision what kind of random access procedure will be adopted. But one thing is sure that first RRC signalling will be sent after UE has got uplink synchronization. That means uplink shared channel could be used to bear RRC signalling. An thus make feasible to carry more RRC related information such as UE radio access capability. Anyway all or part of the UE radio access capability shall be sent in the first RRC signalling is FFS.
The signaling of UE radio access capability depend on RACH procedure decisions. The signalling in one step RACH procedure or two steps RACH procedure is depicted in figure 2 and figure 3.
Alternative 1: One step RACH procedure
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Figure 2
In step 4, UE radio access capability information is sent with L3 UL Control signalling.
Alternative 2: Two step RACH procedure
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Figure 3
In step 6, UE capability information is sent with UL L3 control signalling.
Conclusion
It is proposed that the necessary UE radio access capability information should be sent by the first L3 uplink control signaling after TA in the Random Access procedure when UE moves from detached state to connected state.
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