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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. Proposal

2.1 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 the basic proposal for initial call setup. In this figure, RRC connection is requested before IDT transfer as usual. However, AS procedure and NAS procedure concurrently occur. Thus, IDT is transferred immediately after the RRC connection request.
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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. Evtl. 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 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.

2.2 Use of Node B ACK

The scheme as proposed in 2.1 relies on the fact that the RACH messages are transmitted reliably. In the case that the RRC Connection Request message is not received by the RNC the timeout of the timer T300 esures the retransmission of this message, similarly to other timers for the other messages sent on the CCCH. However these timers need to be set for the worst case scenarios, and therefore introduce a certain delay in the setup procedure. It would therefore be beneficial to detect a failure in the RACH transmission as soon as possible. It is therefore proposed to use a “quick repeat” mechanism on RACH.

This is shown in figure 2. In the example the first RRC PDU contains the RRC Connection Request message and the second RRC PDU the IDT message. In this figure, the step 8 corresponds to the different point from the current RACH. i.e. compared to the current RACH procedure, there is only one difference that Node B is able to acknowledge a PRACH message part. In the step 8, after Node B receives a PRACH message part, it transmits ACK or NACK based on CRC check of the received PRACH message. If the UE receives MSG ACK, the UE MAC layer stops the first RACH procedure and then start another RACH procedure for the second RRC PDU. But, if the UE receives MSG NACK, then the UE MAC re-starts the physical RACH procedure with power ramping to retransmit the PRACH message. When Node B correctly receives each PRACH message, Node B transfers the received MAC PDU including each PRACH message to RNC.
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Figure 2. The proposed RACH procedure for initial call setup (without retransmission)

Figure 3 shows how to retransmit an RRC PDU in details when MSG NACK is received from Node B. At the step 7, when Node B incorrectly received a PRACH message based on CRC check, it transmits MSG NACK. If UE MAC receives MSG NACK from Node B, it will request retransmission of the RRC PDU to UE RRC. Subsequently, UE retransmits the RRC PDU by re-starting RACH procedure.
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Figure 3. The proposed RACH retransmission

2.3 Random Access Procedure Using RACH MSG ACK/NACK

Figure 4 shows the proposed PRACH procedure. As it is said before, there is only one difference that MSG ACK transmitted by Node B is provided on downlink. The proposed ACK/NACK of a PRACH message part is carried on MSG-ACK part which utilizes the empty part of AICH channel as shown in figure 5. The MSG-ACK part uses the same channelization code as AICH channel. Thus, reception of MSG ACK does not bring any burden to UE.

In figure 4, the second PRACH message is either retransmission of MAC PDU included in the first PRACH message or another new transmission of another MAC PDU. Either way the physical RACH procedure starts again at the second PRACH transmission. Thus, at the second UE performs power ramping with preamble again to adjust RACH transmit power. But, UE probably start power ramping from the previously ramped transmit power to reduce ramping time.


[image: image4.wmf] 

Access Slot

 

Access Slot

 

AICH

 

PRACH

 

Preamble

 

Preamble

 

1

st

 message

 

Access Slot

 

MSG

-

ACK

 

2

nd

 message

 

Preamble

 

Access Slot

 

MSG

-

ACK

 

DL

 

UL

 

Access Slot

 

AICH

 


Figure 4. Proposed PRACH Procedure
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Figure 5. Proposed MSG-ACK Structure

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

In order to reduce the delay in the case of a error in the RACH reception we suggest to enhance the RACH procedure with MSG ACK/NACK from Node B. We think that the proposed procedure could be a good solution for decreasing initial call setup time. Therefore, we propose to start discussing this suggestion in relevant working groups.
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