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1. Introduction

This document proposes the reduction in the call setup time delay by changing the sequence of the message transmission in order to minimize the time for the delay of the establishment of voice calls.

2. Proposed Scheme for Call Setup Delay Reduction

One of the most critical parts in call setup is the time between UE call initiation and UE signaling connection establishment. RRC connection between UE and RNC is established by RRC connection procedure and a signaling connection between MSC (SGSN) and UE is established when NAS message is sent over INITIAL DIRECT TRANSFER to MSC (SGSN) via RNC. Currently IDT is sent to MSC (SGSN) only when RRC connection is established. i.e, signaling connection establishment procedure is subsequent to RRC connection, not concurrent. We think that if the UE is allowed to transmit two consecutive RRC messages over RACH, we could reduce call setup time. That means if RRC connection request and IDT transfer concurrently occur, we could decrease initial call setup time. 

The figure below shows our proposal for initial call setup. In this figure, RRC connection is requested before IDT transfer as usual. But, IDT is transferred on CCCH immediately after the RRC Connection Request message is sent from UE. By this early IDT on CCCH, NAS procedures will be initiated ealier than before. A subsequent NAS message, e.g. Authentication Request, could be sent to the UE right after the RRC connection setup complete. Thus, we could reduce call setup time.
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Figure 1. The proposed initial call setup procedure

In most configurations the RRC Connection Setup message contains information in order to indicate to the UE a CELL_DCH configuration. Hence the delay between the transmission of the RRC Connection Request message ad the transmission of the RRC Connection Setup message is quite large due to the need of the allocation of the resources between the RNC and the NodeB.

Because in step 2 in figure 1 there is no DCCH available today the only new aspect compared to todays behaviour would be that the Initial Direct Transfer would be able to be mapped to CCCH as well. In order to allow the RNC to link the Initial direct transfer message to the RRC Connection Request message it is necessary to include the same initial UE identity in the CCCH message carrying the Initial direct transfer as in the RRC Connection Request message.

From a backwards compatibility point of view the use of the new initial direct transfer message on CCCH on RACH would be ignored by any legacy RNC and the convential Initial Direct transfer message could be used after the transmission of the RRC Connection setup Complete message. The transmission of the conventional Initial direct transfer message could be suppressed by a corresponding indication from the RNC in the RRC Connection Setup message that would confirm the correct reception of the Initial direct transfer message on the CCCH. The confirmation in the RRC Connection Setup message could be also used to handle unsuccessful transmission of this early IDT on CCCH and to re-transmit IDT on DCCH.
The initial direct transfer could also be transmitted on CCCH on RACH when a CS call establishment is initiated in CELL_PCH or URA_PCH state. In that case Step 1 in figure 1 would contain the Cell Update message, step 3 would contain the Cell Update Confirm message, and step 4 one of the the Radio Bearer Control complete messages. Instead of using the initial UE identity the U-RNTI could then be used in order to link the Initial direct transfer message sent on the CCCH to the Cell Update message.
3. Conclusion

In this document, we suggested concurrent initiation of AS and NAS initial setup procedure by allowing the transmission of the initial direct transfer on the CCCH on RACH. We think that the proposed procedure could be a solution for decreasing initial call setup time in Release 6.
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5. If necessary Initial Direct Transfer on DCCH















4. RRC CONNECTION SETUP COMPLETE on DCCH















3. RRC CONNECTION SETUP on CCCH
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