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1 Introduction

One of the work tasks in the R4 building block “RRM Optimisations for Iur and Iub” concerns DPC Rate Reduction in Soft Handover.

This contribution describes a possible solution and proposes contents for TR 25.935.

2 Discussion

To prevent power drift when the UE is in soft handover, the WG1 and WG2 specifications allow a reduction in the rate at which the Downlink Power Control updates the Tx power of the node Bs in the active set.

This capability is provided by the DPC_MODE parameter in TS 25.214 and TS 25.331.  The DPC_MODE parameter is used to instruct the UE to repeat the same TPC command in 3 consecutive slots when it is in a soft handover state.  Reducing the rate of downlink TPC commands in this way reduces, and in some cases eliminates, the imbalance that can occur in the power transmitted from two or more radio links when the UE is in soft handover.

The UE will automatically apply the TPC rate reduction when it enters a soft handover state and DPC_MODE is set to 1.  The node Bs may not know when the UE is in soft handover, so the SRNC must inform node Bs when the TPC rate reduction is applied.  To ensure that the downlink TPC rate reduction does not introduce additional imbalance, all node Bs must apply the TPC rate reduction at the same time.

3 Proposal

It is proposed to include the appended new text in the concerning section of 25.935. 

RRM Opt 3: DPC Rate Reduction in soft handover 

3.1 Introduction

Currently R1 and R2 describe two DPC_MODEs in TS 25.214 and TS 25.231, however mode change signaling is not supported by R3.

By supporting DPC_MODE change signaling, the UTRAN should be better capable of combating power drifting in the DL.

3.2 Requirements

The following requirements are identified:

1) UTRAN shall support the two DPC_MODEs described in 25.214 and 25.231 to prevent power imbalance during soft handovers

2) When DPC_MODE is set to 1, each node B in the UE-UTRAN connection must apply the TPC rate reduction at the same CFN and timeslot or the change may actually cause a power imbalance

3) Signaling of the TPC rate reduction must be efficient since the procedure is expected to be executed each time the UE goes into or out of soft handover

3.3 Study areas

3.3.1 General

Any new functionality introduced in Release 4 should be introduced with the least possible impact to the Release 99 specifications.

3.3.2 New Information

In R99, RRC already supports signaling the DPC_MODE to the UE.

In the UTRAN, the SRNC must instruct the node Bs to start or stop TPC rate reduction when the soft handover state of the UE changes.  To enable this, a new parameter ‘DPC mode’ will be added to the Radio Interface Parameter Update control frame.

Also in the UTRAN, the SRNC must inform the DRNC of the DPC_MODE of the UE.  The DRNC must know the DPC_MODE of the UE in case it becomes the SRNC through an SRNC relocation.  To enable this, the DPC_MODE of the UE will be signaled to the DRNC in the Radio Link Setup procedure.

3.3.3 Radio Interface Parameter Update control frame [25.427]

The Radio Interface Parameter Update control frame, defined in 25.427, will have the following structure when it is used to signal the ‘DPC mode’ parameter.  Bit 2 of the Radio Interface Parameter Update flags is reserved to indicate that byte 4, bit 0, contains the ‘DPC mode’ parameter.
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The ‘DPC mode’ parameter will have the following definition:

Description:  If ‘DPC mode’ is set to 1, the node B shall apply TPC rate reduction as described in 25.214.

Value range: 0-1.

Field length: 1 bit.
3.3.4 Radio Link Setup procedure [25.423]

The RNSAP Radio Link Setup Request, defined in 25.423, will include a new IE indicating the DPC_MODE of the UE in the DL DPCH Information IE group.

3.3.5 Example Scenario

The following sequence shows a possible signaling scenario executed when a UE has entered soft handover and DPC_MODE is 1.
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3.4 Agreements and associated contributions

3.5 Specification Impact and associated Change Requests

This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.

3.6 Open issues
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