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1 Introduction 

To our understanding, the power control of HS-PSHCCH is not comprehensively discussed until recently. Our view is that inner loop power control of PDSCH is well compatible with the operation of HS-PSHCCH. It is therefore desirable that PDSCH power control techniques are reused for HS-PSHCCH. In this document, we firstly review power control features for PDSCH and subsequently discuss possible solutions for HS-PSHCCH power control.

2 Review of PDSCH power control for Release 4
This chapter reviews the power control methods of PDSCH for release 4. The followings are quotations from 25.214 v4.2.0:

*************************  25.214 section 5.2.2  **************************

The PDSCH power control can be based on the following solutions, which are selectable, by the network:

· Inner-loop power control based on the power control commands sent by the UE on the uplink DPCCH.

· Slow power control.

UTRAN may use the SSDT signalling to determine what power offset to use for PDSCH with respect to the associated downlink DCH when more than one cell may be in the active set.
The PDSCH power offset to be used with respect to the associated DCH depends on whether the cell transmitting PDSCH is determined to be a primary one or not.
************************************************************************
Discussion

2.1 Basic operations
Two basic power control methods for HS-PSHCCH are described below.

· Method 1: Constant transmit power
The easiest one among possible power control schemes is to transmit HS-PSHCCHs with enough power for reliable reception in cell boundary. In other words, HS-PSHCCH is always transmitted at a constant power set by RNC.

· Method 2: Inner-loop power control in accordance with the downlink DPCH

Another scheme is to adopt inner-loop power control for PDSCH. The transmit power of HS-PSHCCH will be controlled by TPC commands sent from the UE. The transmit power for each slot of HS-PSHCCH is represented as a relative power offset to the associated DPCH. In case of a multitude of HS-PSHCCHs, TPC commands sent by UE control only the HS-PSHCCH(s) assigned to the UE. Other HS-PSHCCHs are controlled with other associated DPCHs.

· Discussion

· Method 1 allows HS-PSHCCH to be implemented in a simple way. It is however inefficient. Since each HS-DSCH TTI of HS-PSHCCH is dedicated only to one UE, unnecessary transmit power is mostly required. Such unnecessary power could lead to inter-cell interference and a waste of Node B resource.

· Method 2 is more efficient. It can minimize the transmit power of HS-PSHCCH according to different users. So, it lessens unnecessary transmit power. This method would be more beneficial when a multitude of HS-PSHCCHs is used in a cell.

2.2 Enhanced operation for Method 2
In Method 2, when a user is in DCH soft handover, a higher transmit power offset could be required for HS-PSHCCH compared to when a user is not in soft handover. It is therefore better that UTRAN sets different power offset in soft handover.

Two enhanced solutions for Method 2 are described below. They are schemes to further improve basic operation of Method 2 in DCH soft handover region.

· Method 2A: Different power offset in case of DCH soft handover

In this method, UTRAN has two different power offsets for soft handover and non-soft handover. Since Node B cannot recognize whether a UE is in soft handover or not, SRNC informs Node B of the necessity for extra power offset. This signalling over Iub/Iur should be discussed in WG3.

· Method 2B: The employment of the uplink SSDT signalling

UTRAN can use the SSDT signalling to determine PDSCH power offset when a UE is in DCH soft handover region. The power offset of HS-PSHCCH is adaptively set depending on SSDT commands sent by UE. This method requires only the uplink SSDT signalling as PDSCH power control

In detail, Node B determines if a cell is primary or non-primary based on the received SSDT commands and then assigns a suitable power offset to each frame of HS-PSHCCH. The decision process on a primary cell for HS-PSHCCH is the same as for PDSCH in Release 4.

Table 1 briefly shows how to determine a relative power offset, POs, used for the transmit power of HS-PSHCCH in Method 2. In Table 1, POs-nh denotes a power offset for non-handover case and POs-h a power offset for soft handover case. Also, POs-p represents a power offset for primary cell and POs-np a power offset for non-primary cell in case SSDT signalling is used.

Table 1: Power offset setting for Method 2

	
	Non-Handover
	Handover

	
	
	Primary
	Non-primary

	Method 2
	POs

	Method 2A
	POs-nh
	POs-h

	Method 2B
	POs-nh
	POs-p
	POs-np


· Discussion

· Method 2B is more efficient than Method 2A since it assigns different offsets for primary and non-primary cells in DCH soft handover.

· Method 2A is simpler than Method 2B on Uu Interface since it does not require the uplink SSDT signalling. SSDT is optional in the network. So, it could be used for Node B not supporting SSDT.

3 Conclusion

In this contribution, we present the power control of HS-PSHCCH. The following points are summarized:

· Constant transmit power method can be adopted.

· Inner loop power control by TPC command of associated DPCH can be adopted. In this case two enhanced methods are possible.

   From our perspectives, the inner loop power control method is better for the HS-PSHCCH power control. It would more efficiently use Node B resource and minimize inter-cell interference.

Consequently, we propose that the text proposal in the annex is included into TR 25.858 v0.0.4 section 8.1. The former section 8.1.3 is changed into section 8.1.4 and then the proposed “Power Control” section is inserted as section 8.1.3. The method for controlling HS-PSHCCH power is left for the other WGs (mainly WG3).
Annex: Text Proposal for TR 25.858  v0.0.4 section 8.1

8.1.3          Power Control

HS-PSHCCH

The HS-PSHCCH is power-controlled based on TPC commands sent by the UE on the uplink DPCCH. The transmit power of HS-PSHCCH is offset relative to the associated DPCH. (Note: Which field of the DPCH is used for this purpose is FFS.) UTRAN may use different power offsets depending on radio link condition (e.g. soft handover).

UTRAN may use the SSDT signalling to determine the power offset of HS-PSHCCH with respect to the associated downlink DPCH when more than one cell may be in the active set. The power offset of HS-PSHCCH to be used with respect to the associated DPCH depends on whether the cell transmitting HS-PSHCCH is determined to be a primary one or not. 

The SSDT commands sent by the UE are averaged in UTRAN side over one or more frames. Details are similar to the handling of SSDT commands for PDSCH power control in Release 4.
8.1.4   Other aspects (we need to find a suitable name)
{This section should describe how the downlink signalling operates in soft-handoff mode etc.}
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