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1.
Introduction
In this document, we discuss possibility of reducing connection setup time in terms of RRC connection establishment procedure. 
2.
Discussion
In previous meeting, many agreements were made with regard to delay optimization. So, a UE can indicate whether it support HSDPA and/or E-DCH as early as possible. Also a UE can be put to use HSDPA and/or E-DCH in RRC connection setup phase. This will provide not only robust channel but also time reduction in signalling channel. 

Following figure is copied from section 6.1.1 of TS25.815.
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Figure 6.1.1-2: RRC Connection Setup (Idle to CELL_FACH state)

This figure shows the timeline of RRC connection establishment procedure.
At T0, the UE sends RRC CONNECTION REQUEST message and timer T300 is started. After processing the RRC CONNECTION REQUEST message, the RNC sends RRC CONNECTION SETUP message including radio configuration information. RRC CONNECTION REQUEST message is transmitted over RACH and RRC CONNECTION SETUP message is transmitted over FACH.

If the RRC CONNECTION SETUP message is not received until T300 expiry, the UE will retransmit RRC CONECTION REQUEST message. There are several causes for the expiry of T300. 
First one is unsuccessful delivery of RRC Connection Request. Though preamble part of RACH is acknowledged by Node-b, the message part of RACH is not acknowledged. When message part is not successfully received by UTRAN, the UE has to wait until the expiry of T300. Currently there is no method for a UE to know whether the message part is successfully received or not.
And the second cause is processing load overflow in RNC. If there are a lot of ongoing transactions in RNC and the priority of the RRC CONNECTION REQUEST for the UE is low, then the RRC CONNECTION SETUP will be delayed. In worst case, the RRC CONNECTION REQUEST message is not treated for the duration of T300.
Third one is UE’s failure of receiving RRC CONNECTION SETUP message. This failure can be caused by bad channel, etc. Because the RRC CONNECTION SETUP message is delivered over CCCH and UM RLC, when a RRC CONNECTION SETUP message is composed of more than one UM RLC PDU, even missing one UM RLC PDU causes UE’s reception failure of RRC CONNECTION SETUP message. For example, in the following figure, even though the UE received other part of RRC CONNECTION SETUP message, the UE can not use it if it misses any PDU. In fact, the UE will just discard all the received PDUs.
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Fig 1 Current Operation for UM RLC
But in Rel-6, UM RLC is enhanced with Duplicate Avoidance and Reordering (DAR) functionality for MTCH. This functionality is used for the case when same RLC PDU for one MBMS service is transmitted over multiple cells. So even though a UE misses one RLC PDU from one cell, it can recover it by receiving the RLC PDU from another cell. For example, look at the following example.  
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Fig 2 Duplicate Avoidance and Reordering Function in Rel-6 for MBMS
In fact, multiple cell transmission can be regarded as multiple transmissions within one cell. Thus, if one UM RLC PDU is transmitted multiple times within one cell and DAR function is used, then the reception reliability will be enhanced. Following figure shows the case when DAR is used in Fig 1 above.
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Fig 3 Proposed Operation for UM RLC
Unlike the previous case in which received PDUs are just discarded, the RRC message is recovered by using DAR.
At the first look, this seems to be same as the case where the UTRAN transmit same RRC message more than once. But in that case, consecutive RLC PDUs for one RRC message has to be successfully received. In the proposed method, it is enough for each RLC PDU to be received at least once regardless of whether they were received consecutively or not.
In fact, this can be used not only for RRC CONNECTION SETUP message but also for CELL UPDATE CONFIRM. So it is proposed to use DAR for CCCH. This will not impact pre-Rel-6 UE. For this early UE, the second transmission will just cause sequence number wrap-around. Furthermore, ciphering is not used on CCCH.
Conclusion: 

Adopt DAR mechanism for CCCH.
3.
Conclusion
It is proposed to discuss and agree to: 

· Allow DAR mechanism to be used over CCCH.
If the conclusion is agreed, then LG is happy to provide CRs.
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