TSG-RAN Working Group 1 Meeting #23
R1-02-0062

Espoo, Finland, 8th – 11th January 2002
Agenda Item: 
AH 32
Source: 
LG Electronics Inc.
Title: 
HS-DSCH Indicator Power Control

Document for:
Discussion and Decision

1 Introduction

In WG1#22 Jeju meeting, we have presented a document [1] regarding HI power control methods. That document captured possible solutions, signaling consideration and HI detection process regarding the HI power control. However, the document was not discussed, but only noted. This document resubmits the same issue.
2 Discussion

2.1 Possible HI power control methods

The following two approaches could be basically possible for the HI power control:

· Method 1: HI is transmitted with constant power enough to be reliably received in a cell boundary.

· Method 2: HI is transmitted at a relative power offset to the associated DPCH.

Method 1 could be simply implemented. However, HI transmit power could be unnecessarily high since each HI is assigned only to one UE. In fact, the HI transmit power should be sufficient for reliable reception of HI. Nevertheless, high power of HI transmission brings about undesirable inter-cell interference and a waste of Node B resource. So, Method 1 seems to be not desirable for HI power control from this perspective. 

Method 2 seems to be relatively efficient compared with Method 1 because it lessens unnecessary transmit power. It would be more beneficial specifically when several HIs are transmitted in a cell. Hence, we think that Method 2 is preferable.

In case of DCH soft handover, HI bits sent from cells within only a Node B can be combined for receiving in UE since HSDPA scheduling function is located in a Node B rather than RNC. So, it could be sometimes difficult in Method 2 to have sufficient receive power because diversity gain for HI reception seems to be rarely obtained. Accordingly, higher transmit power would be needed in Method 2. The network determines different power offsets depending on whether UE is in soft handover region or not. A higher power offset is required for HI reliable reception when a user is in DCH soft handover among different cells or Node Bs. 

Signalling for Proposed HI Power Control

· Iub/Iur Signalling from RNC to Node B

In case of TPC power offset, RNC can dynamically control TPC power offset by Radio Interface Control Frame in Frame Protocol when radio condition is changed [2]. The same approach seems to be preferable for HI power control. In this sense, RNC can update HI power offset when UE enters soft handover region or exits from soft handover region. The control frame conveying TPC power offset could be extended for this purpose. Details are left for WG3.

· RRC Signalling from RNC to UE

RRC signalling is assumed to inform UE of HI power offset [3]. It may be therefore needed that HI power offset is sent to UE when a radio link is set up or reconfigured. When update of HI power offset is demanded (i.e. when UE enters soft handover region or exits from soft handover region), the updated power offset over an appropriate RRC message could be sent to UE.

It may be additionally required that HI power offset is synchronously updated in the Node B and UE side because of DTX detection of HI.

3 Conclusion

This contribution provided possible two methods for HI power control. In our view, it is desirable that HI power is controlled based on the associated DPCH since it reduces unnecessary transmit power. Besides, HI power offset could change in case of DCH soft handover to increase reliability of HI reception.

In conclusion, we propose that the text proposal in the annex is inserted into TR 25.858 section 8.1.2. Additionally, we may need to send a liaison on signalling issue to WG2 and WG3.
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Annex: Text Proposal for TR 25.858  section 8.1.2

Downlink DPCH

If DPCH carries an HI, the HI is transmitted as a relative offset to one of the DPCH fields (Note: Which field is used for this purpose is FFS). UTRAN may use different power offset values depending on radio link condition (e.g. soft handover).
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