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1 Introduction

In this contribution, feasible parallel procedures of Iub territorial establishment and RRC connection setup over Uu are proposed. The change is transparent to UE, so it could be adopted in R’99/R4,R5. As for R6, it will be discussed separately because of faster L1 synchronization introduced in RAN 28# plenary meeting.
2 Discussion
2.1 R99/R4/R5 case

In reference [1] 6.1.1 an RRC connection setup procedure from idle mode to CELL_DCH is illustrated. Figure 1 is the same as figure 6.1.1-1 in [1], but more detail over Iub interface.
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Figure 1 RRC connection setup (Idle to CELL_DCH state)
In Figure1, when nodeB receive Radio Link Setup Request message, it gets ready to receive uplink signal. And after it sends Radio Link Setup Response message to RNC, it starts to transmit downlink DPCCH signal. The duration of the radio link setup is about 20~30ms.

After synchronisation of FP is achieved, RNC sends RRC Connnection Setup message to UE through FACH. According to 25.331, UE has to accomplish modification within N1*10ms (N1=10) according to configuration and send RRC Connection Setup Completion after downlink synchronization is done. The detail of the whole process is described in figure 2:
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Figure 2 

T0: time before RNC receive RRC Connection Request

T1: time for Iub territorial establishment including radio link, transport layer and FP synchronization in order.

T11; time only for radio link establishment, about 20 to 30 ms
T2: propagation delay for RRC Connection Setup message

T3: N1*10ms for processing RRC Connection Setup message
T4: time to achive downlink synchronization

T5: PC preamble and/or SRB delay
T6: propagation delay for RRC Connection Setup Complete message
From figure 1 and 2, mainly two procedures are going one by one: Iub territorial establishment and RRC connection setup over Uu. Actually UE does not care downlink DPCH exist or not before it start to receive downlink DPCCH signal for synchronization procedure A. So if Iub territorial establishment procedure could go with RRC connection setup procedure over Uu in parallel, time to establish RRC connection could be cut down. The detail of whole RRC connection setup process is described in figure 3:
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Figure 3

That start point t1 and t2 is put together means Radio link Setup Request message is sent immediately after RRC Connection Setup message is sent to UE by RNC. T1 is about 120 ~ 140 ms in general. The RRC Connection Setup message is relatively large and typically requires seven transport blocks. These transport blocks have a size of 168 bits and are transmitted using a 10 ms TTI and unacknowledged mode RLC. The transport block set size is typically defined such that a maximum of two transport blocks can be sent per 10 ms TTI. So propagation on FACH is about 50~60 ms if tolerance is also considered. The up limit for T3 is N1*10 (N1=10) ms. so maximum for T2+T3 is about 160 ms. if T1 is less than T2+T3 as described in figure 3, whole T1 is saved for the RRC connection setup procedure.

One may argue T1 could also be bigger than T2+T3. Figure 4 will explain it does not matter:
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Figure 4

Even T1 is bigger than T2+T3, it is believed not to beyond T4. So before UE start to transmit uplink DPCCH signal, Iub territorial establishment procedure has been completed. Thus will not result in unsuccessful uplink synchronization. So in this case it still works.
2.2 R6 case
In RAN 28# L1 faster synchronization is introduced. If higher layers indicate the usage of a post-verification period the UE shall start transmission on uplink immediately when the physical dedicated channel establishment is initiated by the UE. In figure 4 if UE start from point t4, uplink synchronization can still be done, but message Radio Link Restore Indication may risk failed transfer to RNC because Iub could have not got ready completely. So it is advised not to use this proposal in R6.
3 Conclusion
To reduce CS call setup delay, parallel Iub territorial establishment procedure and RRC connection setup procedures over Uu is proposed for R99/R4/R5. And the time to establish radio link , transfer layer and FP synchronization, about 120~150 ms will be saved. If this proposal is agreed, ZTE would like to bring further CR in next meeting. 
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