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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 and a first discussion paper was presented at WG1#29 [4]. This document is a revision of [4] and is written as a text proposal for the technical report [2].

2. Text Proposal for TR25.896

--- Begin Text Proposal ---

6.x  DCH Setup Mechanisms

A fundamental concept in WCDMA is the connection state model, illustrated in Figure 1. The connection state model enables optimization of radio and hardware resources depending on the activity level of each UE.

· Users with high transmission activity (in either uplink, downlink or both) should be in CELL_DCH state, where power-controlled dedicated channels are established to/from the UE. In CELL_DCH state, the UE is assigned dedicated radio and hardware resources, which minimizes processing delay and allows for high capacity.

· Users with low transmission activity should be in CELL_FACH state, where only common channels are used. The major advantages with CELL_FACH state are the possibility for low UE power consumption and that no dedicated hardware resources in the Node B are needed.

· Users with no transmission activity are in CELL_PCH or URA_PCH states, which enable very low UE power consumption but do not allow any data transmission. These states are not discussed further in this section.

Switching between CELL_DCH and CELL_FACH are controlled by the RRC based on requests from either the network or the UE. Entering CELL_DCH implies the establishment of a DCH, which involves a physical layer random access procedure, NBAP and RRC signaling, and uplink and downlink physical channel synchronization.

Clearly, it is desirable to switch a UE to CELL_FACH state when there is little transmission activity in order to save network resources and to reduce the UE power consumption. Switching between CELL_DCH and CELL_FACH is especially useful in scenarios with a large number of bursty packet data users, where there is a risk that the system becomes code limited if users temporarily not receiving/transmitting any packets are not switched to CELL_FACH. When the activity increases, the UE should rapidly be switched back to CELL_DCH and a dedicated channel be established.


[image: image1.wmf] 

CELL_PCH, URA_PCH

 

No transmission activity.

 

CELL_DCH

 

High transmission activity. 

Dedicated channels established.

 

CELL_FACH

 

Low transmission activity. No 

dedicated channels established.

 

TrCh/PhyCh 

reconfiguration

 

Figure 1: Connection states.

--- End Text Proposal ---

--- Begin Text Proposal ---
7.3  Fast DCH Setup Mechanisms

7.3.1  Background

Possible enhancements include, but are not limited to, the physical layer random access procedures, NBAP/RRC signaling, and uplink/downlink synchronization procedures. Any enhancement, or combination of enhancements, to the procedures for fast DCH establishments should fulfill the following requirements:

· Allow for significant reduction in switching delays.

· Fit into the connection state model and, to the extent possible, reuse existing procedures and techniques.

· Allow for unaffected operation of existing UEs and Node Bs

7.3.2  Reducing Uplink/Downlink Synchronization Time

Establishing a DCH requires the UE and Node B to synchronize the physical up- and downlink channels. The standardized synchronization procedure, described in [3], consists of downlink synchronization, where the UE monitors the downlink DPCCH to find the network timing, followed by uplink synchronization procedure using a power control preamble, where the Node B finds the UE timing. The length of the uplink power control preamble is set by higher layer signaling. Data transmission does not start until the power control preamble is completed. Techniques to reduce the downlink and/or uplink synchronization time should be studied as a part of the overall goal of reducing the delays associated with DCH establishment.

The downlink synchronization time lasts at least 40 ms according to the current specifications. As the UE already has received data on the S-CCPCH and thus is synchronized to the network, and the relative timing between downlink DPCH and S-CCPCH is known from L3 signaling, a simple first step for enhancing the DCH setup procedure is to allow the physical layer in the UE to report CPHY-Sync-IND prior to the end of this 40 ms interval. This would allow the uplink synchronization phase to start earlier. Reduction in the uplink synchronization time could be achieved if the Node B is allowed to signal to the UE when synchronization is achieved instead of using the fixed length of the power control preamble set by higher layers. One possibility is to initialize the UE transmit power at some suitable level and transmit power up commands from the Node B to the UE to ramp the UE transmit power until synchronization is achieved. Once uplink synchronization is achieved in the Node B, the UE will receive a power down command, indicating that uplink synchronization is achieved and ordinary power control and data transmission may begin.

 --- End Text Proposal ---

3. Conclusion

It is proposed that the text proposals in Section 2 above are included in TR 25.896.
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