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1. Introduction

At RAN2#38 meeting the LS on “Feasibility Study for Enhanced Uplink for UTRA FDD” TR for review [1] of the release 6 study item “Uplink Enhancements for Dedicated Transport Channels” has been presented. With respect to the Fast DCH Setup issue an improved physical layer synchronisation procedure is included in the TR [2] so far.

Considering possible enhancements from RAN2 point of view, one promising approach is to reduce the switching delay from CELL_DCH to CELL_FACH state by dedicated RRC signalling of PRACH information. Basically, this approach is targeted to significantly reduce the time required to release dedicated physical channels. Thus, the radio resources associated with the channels to be released can be provided faster to other UEs to be switched to CELL_DCH.

In this contribution the motivation for improving the RRC signalling is addressed. Furthermore, a text proposal describing the basic principle of the dedicated PRACH signalling approach is provided to be included in section 11 of TR 25.896.
2. Discussion of the procedure for the transition from CELL_DCH to CELL_FACH state acc. to Rel99/4/5
Due to low traffic in UL and/or DL a UE can be switched from CELL_DCH to CELL_FACH state by SRNC via dedicated RRC signalling, e.g. Physical Channel Reconfiguration, Radio Bearer Reconfiguration or Transport Channel Reconfiguration message. After reception of the reconfiguration message UE enters CELL_FACH, releases its dedicated physical channels and performs a cell selection procedure in prioritised sequence:

1. In case the received reconfiguration message contains the IE “Primary CPICH info”, UE performs a cell selection procedure to the indicated cell. 

2. In case UE fails to successfully camp on the indicated cell or the received reconfiguration message does not contain the IE “Primary CPICH info”, UE performs a cell selection procedure to the cells in active set. 

3. In case no suitable cell can be found among the cells in active set, then the cell selection procedure is continued to the cells in other stored lists, e.g. the list of detected cells. In worst case an initial cell selection procedure is started.

In the cell where UE successfully camps on it performs PRACH selection and physical layer RACH access to transmit an RRC message to SRNC as response for the successful completion of cell selection procedure, e.g. via Physical Channel Reconfiguration Complete, Radio Bearer Reconfiguration Complete or Transport Channel Reconfiguration Complete message. The response message triggers the normal release of the dedicated physical channels associated with the UE at UTRAN side. At that time the radio resources associated with the channels can be considered as free, thus they can be provided for the re-establishment of dedicated links.

The time duration from the instant when the procedure is started in UTRAN by transmitting the reconfiguration message to the instant when UTRAN has received the corresponding response is mainly determined by the time required to find a suitable cell, to acquire valid PRACH system information and to perform physical layer RACH access. The delay caused due to the cell selection procedure is out of scope of this contribution. The delay caused due to the physical layer RACH access depends on cell load and level of priority for RACH access. The delay caused due to the necessity to acquire valid PRACH system information can take multiple numbers of radio frames and depends on cell configuration, i.e. scheduling of PRACH system information in terms of the repetition period (SIB_REP). Possible values for SIB_REP are within the range (4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096) radio frames. For example, in TS 34.108 a cell configuration is specified for conformance testing, wherein PRACH system information is scheduled via SIB5/6 every 64 radio frames.

In view of the switching delays caused by the physical layer RACH access and the acquisition of valid PRACH system information, one promising approach for delay reduction is to improve the RRC signalling by dedicated RRC signalling of PRACH information. The idea is that upon decision for a switch from CELL_DCH to CELL_FACH state SRNC is to additionally signal to UE valid configuration of one PRACH for each cell within a certain set of cells for the following cell selection procedure. The set of cells to be considered should include the cell indicated by IE “Primary CPICH info” and the cells in active set. In case UE can successfully camp on one of these cells, UE is to perform physical layer RACH access with the corresponding PRACH signalled via dedicated RRC messages.

3. Text proposal for TR 25.896

--- Start of Text Proposal ---

11 Impacts to L2/L3 Protocols

11.X Signalling enhancements

11.X.1 Dedicated RRC signalling of PRACH information to support Fast DCH Setup

11.X.1.1 Purpose and general principle

The purpose of the improved signalling method is to reduce the switching delay from CELL_DCH to CELL_FACH state originated from the physical layer RACH access and the acquisition of valid PRACH system information. Basically, the proposed method is targeted to significantly reduce the time required to release dedicated physical channels. The method is beneficial due to the fact that the radio resources associated with the channels to be released can be provided faster to other UEs to be switched to CELL_DCH.

The general principle of the improved signalling method is that upon decision for a switch from CELL_DCH to CELL_FACH state SRNC is to additionally signal to UE valid configuration of one PRACH for each cell within a certain set of cells for the following cell selection procedure. The set of cells to be considered should include the cell indicated by IE “Primary CPICH info” and the cells in active set. In case UE can successfully camp on one of these cells, UE is to perform physical layer RACH access with the corresponding PRACH signalled via dedicated RRC messages.

11.X.1.2 Issues requiring further studying

The proposed method requires that PRACH selection has to be done by UTRAN. In addition to that it is required to exchange information about PRACH configuration via Iub/Iur interface taking into account the general soft handover scenario where the UE in CELL_DCH state is connected to one or more cells that is/are controlled by DRNC. It is FFS how these can be carried out in an appropriate way.

Furthermore, in order to minimise the signalling amount on dedicated RRC messages it is FFS to which extent information related to the configuration of one PRACH in a cell needs to be signalled. One possibility is that only a restricted set of parameters needs to be signalled still allowing the UE to perform a physical layer RACH access.

--- End of Text Proposal ---

4. Conclusion 

In this contribution the motivation for improving the RRC signalling to support Fast DCH Setup has been addressed, particularly the time required to release dedicated physical channels has been looked at. Furthermore, a text proposal describing the basic principle of the dedicated PRACH signalling approach has been provided to be included in section 11 of TR 25.896.
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