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1. Introduction

In RAN2 28th plenary meeting, it was proven in [1] to prioritize the work first more on improvements for service scenarios deployed based on R99. One of the basic scenarios in R99 release described in [2] 6.1.2 is Mobile Originated CS Voice Call. This document present a proposal for this basic scenario.
2. Proposal

In [2] Figure 6.1.1-1 (blue text is added) is RRC Connection Setup (Idle to CELL_DCH state). After receiving RRC CONNECTION REQUEST, UTRAN setup RRC connection with UE by following 3 steps:

1, to setup a radio link in nodeB

2, to establish transport bearer and get FP synchronization
3, to setup RRC connection with UE over Uu
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Figure 6.1.1-1: RRC Connection Setup (Idle to CELL_DCH state) 

In [2] figure 6.1.2-1 is a Mobile Originated CS Voice Call. After optional security procedure and QoS negotiation procedure, UTRAN setup RB according to QoS parameters sent within RAB ASSIGNMENT REQUEST by following 3 steps:
1, to reconfigure the radio link in nodeB

2, to establish transport bearer for voice traffic and get FP synchronization

3, to setup RB with UE over Uu
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Figure 6.1.2-1:  Mobile Originated CS Voice Call
The whole procedure of RRC connection setup and RB setup is pretty similar. The difference is that RRC connection setup is finished before QoS negotiation procedure, while RB setup after it.

So why?

RRC connection can be setup directly between UE and UTRAN without any negotiation between them because the QoS parameters for SRB are almost the same in operation, another words, they are fixed. 
As for RB setup procedure, UTRAN need RB service attribute which is translated from RAB service attribute to provide flexible bearer services for voice traffic. QoS parameters within RAB ASSIGNMENT REQUEST is negotiated RAB service attribute. By the way MSC/VLR need execute subscription control and Admission/Capability control through QoS negotiation procedure.
However, QoS parameters of RB service for CS voice service are almost fixed when cell configuration is settled down! Actually flexibility for CS voice service is limited. And that’s why 8 AMR rates are defined. Even default radio configuration for them are presented in 25.331.
Since QoS parameter for CS voice service is almost fixed, it is unnecessary for RB to setup after QoS negotiation. Whereas similarity exist between RRC connection setup procedure and RB setup procedure, a combined SRB and RB setup procedure is proposed as below.
As long as UTRAN know that UE want to establish a CS voice call, UTRAN setup SRB and RB with same e.g. RB setup procedure by following 3 steps:
1, to setup a radio link in nodeB

2, to establish transport bearer for DCCH and coordinated DTCH, and get FP synchronization

3, to setup SRB and RB with UE over Uu
When RAB ASSIGNMENT REQUEST is received, UTRAN answer RAB ASSIGNMENT RESPONSE immediately after establishment of Iu territorial bearer. That means the time consuming RB setup procedure is deleted!
Figure 2.1 is an example for the proposal. RB setup procedure is removed to replace RRC connection setup procedure for establishment of SRB and RB at the same time ,
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Figure 2.1 simplified Mobile Originated CS Voice Call
In document [3] table 2, the original call setup delay recorded by network is 2953 ms from RRC Connection Request to Alerting. Since RB setup procedure is moved ahead, about 1103 ms between message of “Call Proceeding” and “Measurement Control” is eliminated. And the call setup delay is cut down from 2953 ms to about 1800 ms. If specific parameter mode is used in combined SRB and RB setup procedure, it could take a little more time. If default parameter mode is used, even less time is needed. 
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Table 2: Example speech service call setup delay recorded by
the network (3.7 kbps signalling bearer)




3. Conclusion
Since QoS parameters for CS voice call is almost fixed. A combined SRB and RB setup procedure is proposed to replace original RRC connection setup procedure. The proposal result in elimination of similar RB setup procedure which helps to cut down about 1000 ms for whole mobile original CS voice call. 
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