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1. Introduction

At RAN#17, the study item “Uplink Enhancements for Dedicated Transport Channels” [1] was agreed upon. One of the techniques to be considered for enhancing uplink performance is fast DCH setup. 

Establishing a DCH involves a physical layer random access procedure, NBAP and RRC signaling, and uplink and downlink physical channel synchronization procedures [2]. 

At RAN1#32 meeting, Samsung presented a discussion paper and text proposal [4] for Fast DCH Setup, describing a method to speed up physical random access procedure. It was discussed, but no agreement is achieved on the meeting. The discussion result is that the proposal will be revisited on this meeting. 

This contribution is a revision to [4]. Two accompanying contributions, [5] and [6], contain simulation results for the proposed method. If the principle is agreed in this meeting, we propose to include text proposal in section 3 into TR 25.896.

2. Fast physical random access proposal

A successful physical random access procedure includes two parts [3], power probing and message transmission, as figure 1 shows.
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Figue 1 Structure of physical randorn-access transrmission





Power probing is used to determine an appropriate preamble transmission power to enable UTRAN receive the random access request and respond to the request without causing unnecessarily high interference. Preamble transmission power is initially set as Preamble_Initial_Power and is increased by amount of Power Ramp Step at each retransmission if there is no response for the request. Physical layer receives the information about Preamble_Initial_Power and Power Ramp Step from higher layers (RRC). The parameters for setting initial preamble power and the power ramp step are configured by UTRAN through system information broadcasting. Power probing will be continued until there is response from UTRAN for the random access request or the condition of exiting physical random access procedure is satisfied. 

Power probing is an essential element that affects the total physical random access procedure time. Hence, a first step to speed up the physical random access procedure is to reduce the time required for power probing. Power probing time is dependent on configuration of initial preamble power and power ramp step. A simple way for fast power probing is to increase initial preamble power and/or power ramp step. This can be implemented by introducing additional power offsets for the initial preamble power and the power ramp step, respectively, which can be utilized only by the UEs provided with E-DCH service. The additional power offsets will be configured by UTRAN. Broadcasting may be a suitable way to signal those additional power offsets to E-DCH UEs. It is FFS how to allow only E-DCH UEs to utilize the additional power offsets in moving from CELL_FACH to CELL_DCH.

Higher initial preamble power and power ramp step may increase uplink interference. However, since the additional power offset parameters are configured by UTRAN, the caused uplink interference is under the control of UTRAN. UTRAN can prohibit the extra interference by setting the additional power offsets as zero if the uplink interference space is quite limited. 
3. Text Proposal for TR25.896

--- Start of Text Proposal ---

6.1.2 Physical random access procedure  

Switching from CELL_FACH to CELL_DCH based on requests from the UE requires the physical random access procedure. The standardized physical random access procedure described in [14] consists of one or several preamble transmissions followed by random access message transmission. Preamble transmission power is set as Preamble_Initial_Power at the first transmission and is increased by amount of Power Ramp Step at each retransmission. If UE receives a negative acquisition indicator or the condition for exiting the physical random access procedure is satisfied before receiving the acquisition indicator, the UE will exit the physical random access procedure without transmitting random access message. 

--- End of Text Proposal ---

--- Start of Text Proposal ---
7.3.3 Reducing physical random access procedure time

Switching from CELL_FACH to CELL_DCH based on requests from the UE requires the physical random access procedure as briefly described in section 6.1.2. Techniques to speed up the physical random access procedure should be studied as a part of the overall goal of reducing the delays associated with DCH establishment.
According to the physical random access procedure described in current specifications, preamble transmission power is initially set as Preamble_Initial_Power and is increased by amount of Power Ramp Step at each retransmission. Hence, a simple way to speed up physical random access procedure is to increase the initial preamble power and/or the power ramp step. This can be implemented by introducing additional power offsets for the initial preamble power and the power ramp step, respectively, which can be utilized only for the UEs provided with E-DCH service.

It is FFS how to allow only E-DCH UEs to utilize the additional power offsets in moving from CELL_FACH to CELL_DCH. Impacts of the enhancement described above on higher layer signaling are for further study.
--- End of Text Proposal ---

4. Conclusion

It is proposed that the text proposals in Section 3 above are included in TR 25.896.
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