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1 Introduction

A DL Power Control procedure has currently been identified [1] to balance the DL transmission powers of the radio links involved in a single RRC connection between the UE and UTRAN. In order to support this DL power balancing procedure, this paper presents new control information elements (UL/DL) to be transferred via the Iub in DCH Control Frames.

2 Discussion

The DL transmitted power in a cell is controlled by the DL Inner Loop power control procedure using the TPC bits transmitted by the UE. However in soft handover mode, if one or more Node Bs cannot decode the TPC bits correctly, there is a possibility that all the Node Bs might not adjust the DL TX power in the same direction. This induces a drift in the DL TX Power in some Node Bs and will potentially result in a ‘DL power imbalance’ situation for a particular RRC connection.

In order to correct this situation, a DL Power Control procedure has been identified to balance the DL TX Power of the radio links. An effective means for the Network to detect the 'power imbalance' situation is for the SRNC to obtain DL TX Power information from the Node Bs for all the involved radio links."
All the Node Bs must also report the DL TX Power of the respective radio links at a co-ordinated instance in time. 

We present a proposal to employ the DCH Control Frame Protocol to request and obtain the transfer of DL TX Power information from the Node Bs to the SRNC.

Figure 1 illustrates an example of the usage of a poll procedure for the SRNC to gather the DL TX Power data from all Node Bs.


[image: image1.wmf]RNC

Node B

Node B

DL Control Frame (measure DL TX PWR at CFN)

UL Control Frame (DL TX PWR report)

Each Node B will use the

CFN to report the DL

DPCCH TX power level at

the same instance in time.

RNC evaluates need for

polling the DL TX

Power from all Node Bs

for a specific RRC

connection.






Figure 1 
DL TX Power information transfer

The SRNC will determine the need to assess the DL TX Power at each of the Node Bs for a specific RRC connection. The SRNC will then send a DL DCH Control Frame requesting a DL TX Power report from all the Node Bs. This request will provide the CFN at which the Node Bs will need to report the DL TX Power. 

At the specified CFN, each of the Node Bs will then report the DL TX Power information for the active radio links and send an UL DCH Control Frame with the DL TX Power information.  The SRNC will then evaluate DL TX Power report from all the Node Bs and invoke the DL Power balancing procedure if so required.

3 Proposal

Two new information elements are proposed to the DCH control frame structure to facilitate the transfer of DL TX Power information over the Iub. The following changes are proposed to TS 25.427 (Section 7,8).

1. Add the new control information elements to Section 7.2 in TS 25.427 as highlighted below by the change bars. 

Downlink Transmit Power Poll: is used on the DL by the SRNC to request the reporting of the DL TX Power information from the Node Bs.

Table below shows the structure of the payload when control frame is used for DL TX Power Polling. This control information is sent in DL only

NAME
Downlink Transmit Power Poll 

Parameters
CFN (Connection Frame Number) upon which each of the Node Bs will report the DL TX Power.

Downlink Transmit Power Report: is used on the UL to report the DL TX Power from the Node Bs to the SRNC in response to a prior poll request at a specific CFN.

Table below shows the structure of the payload when control frame is used for DL TX Power Polling. This control information is sent in UL only.

NAME
Downlink Transmit Power Report 

Parameters
DL TX Power level information of the DPCCH.


CFN – the connection frame number at which the DL TX Power level is being reported for.

2. Add the following text to a new Section 8.X in TS 25.327 as shown below with change bars.

8.X DL Transmit Power information transfer [new section in TS 25.427]

The SRNC will determine the need to assess the DL TX Power at each of the Node Bs for a specific RRC connection. The SRNC will then send a DL DCH Control Frame requesting a DL TX Power report from all the Node Bs. This request will provide the CFN at which the Node Bs will need to report the DL TX Power. 

At the specified CFN, each of the Node Bs will then report the DL TX Power information for the active radio links and send an UL DCH Control Frame with the DL TX Power information.  The SRNC will then evaluate DL TX Power report from all the Node Bs and invoke the DL Power balancing procedure if so required.
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RNC evaluates need for polling the DL TX Power from all Node Bs for a specific RRC connection.























Each Node B will use the CFN to report the DL DPCCH TX power level at the same instance in time.
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