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1. Introduction

At the TSG RAN#11 plenary meeting, WI “Enhancement on the DSCH hard split mode” was approved with the following two work tasks [1] [2].
1) TFCI coding in DSCH hard split mode

2) TFCI power control in DSCH hard split mode

In this document, the work task “TFCI power control in DSCH hard split mode” is introduced and an open issue related with WG2’s work scope is also addressed. 
In the previous several RAN WG1 meetings, the TFCI power control in the DSCH hard split mode was discussed fully, and the proposed power control method is included in the TR 25.870[3]. And in the RAN WG3#24 meeting, the text proposals for TFCI Power control in the DSCH hard split mode were presented and included in the WG3 internal TR R3.005: Enhancement on the DSCH hard split mode (Iur/Iub aspects)[4]. 

2. TFCI power control in DSCH hard split mode
2.1 The problem in Release 99 and Rel’ 4
When DSCH is transmitted in a specific Node B, TFCI may indicate the information of DSCH and DCH. In hard split mode, TFCI is split into two fields for DCH and DSCH. It is the advantage of hard split that no signalling may be needed for the transmission of TFCI for DSCH(TFCI2) from other cell. And it is useful when Node Bs are even controlled by different RNCs. When a new radio link is established, high layer decides transmission of TFCI2 on the new radio link. Since TFCI2 are not transmitted from every cell in the active set, the received power of TFCI1 and TFCI2 may be different. In this condition, the required TFCI power offset value to guarantee the reliable reception of TFCI2 may exceed the current TFCI power offset PO1’s value range. Thus, the power control of the DCH cannot guarantee the reliability of the TFCI2 even though it is essential for the reliable detection of DSCH. Moreover, the power offset for TFCI, PO1, is determined at Radio Link Setup procedure, and cannot be flexibly changed any longer when Radio Link Reconfiguration, Radio Link Addition or Radio Link Deletion occurs[5]. Therefore, there seems to be a reliability problem if the power offset is decided a low value regardless of whether UE is in soft handover or not. To guarantee the reliable reception of TFCI bits in Release99 and Rel’4, the power offset should be always set a high value even when UE does not exist in soft handover region. But it may be inefficient to always allocate high power offset to TFCI in the viewpoint of power resource management.
2.2 Proposed solution
To solve the problem, the proposal intends to allow the improvement of TFCI power control in soft handover with DSCH hard split mode. The proposed TFCI power control adjusts the power offset for TFCI bits according to radio link configuration and the channel condition in soft handover. Two power control methods have been proposed as possible solution. 

2.2.1. Method 1 : TFCI transmission with an additional Power Offset

In Method 1, the power offset is determined by whether UE is in soft handover or not. If the UE moves from non-handover to handover region, the required power offset for TFCI is changed according to the number of radio links and the number of radio links transmit the TFCI 2 field. The proper power offset value for TFCI is calculated in RNC and signalled by the parameter TFCI PO to Node B. 
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2.2.2. Method 2 : TFCI transmission with two additional Power Offsets

When DSCH power control improvement is activated, the TFCI power control is operated in Method 2. For Method 2, it is the same with Method 1 in the point that power offset is determined by whether UE is in soft handover or not. Additionally, while UE is in soft handover the different power offset is determined in the primary cell transmitting the DSCH. The condition of primary or non-primary is determined using SSDT uplink signalling that is activated in uplink only for DSCH power control improvement in Rel’4[2]. 
The TFCI PO_primary parameter gives the power offset to be added on TFCI bits power when cell is decided to be primary. Otherwise, TFCI PO parameter is used same as in Method 1.  
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(a) Transmission power level in non-primary cell
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(b) Transmission power level in primary cell

Table 1 summarizes the required power offset parameter. The power offset value for TFCI can be adjusted by setting the power offset parameters in two methods of table 1.
Table 1. Parameters for additional TFCI power offset in soft handover of the DSCH hard split mode

	
	Cell sending the DSCH
	Cell(s) not sending the DSCH

	
	Primary
	Non-primary
	

	Method 1
	TFCI PO

	Method 2
	TFCI PO_primary
	TFCI PO


Note that the proposed power offset for TFCI should be applied to the DPCCHs which send both TFCI1 and TFCI2 in the DSCH hard split mode. Power offset values for DPCCHs only transmitting TFCI1 are set by procedure defined in Release 99 or Rel’4.

Figure 1 and Figure 2 show the example cases of the proposed TFCI power control in Method 1 and Method 2 respectively. One or two power offset(s) is signalled by RNC to Node B when the radio link configuration is changed. 
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Figure 1. Additional TFCI Power offset for Method 1 in soft handover.

[image: image5.wmf]DRNC

TFCI 1,2

Node B1

UE

PDSCH 

SRNC

Node B3

RNS

RNS

Core Network

Node B2

TFCI 1,2

DPCCH

DPCCH

TFCI 1

[TFCI PO]

DPCCH

[TFCI PO,

TFCI PO_primary

]

[TFCI PO]

[TFCI PO_primary

]

[TFCI PO,

TFCI PO_primary

]


Figure 2. Additional TFCI Power offsets for Method 2 in soft handover.
2.3 Summary of proposed solution

The proposed solution intends to allow the improvement of TFCI power control with different power offsets in soft handover with DSCH hard split mode. TFCI power offset is adjusted by UE location (i.e. in the soft handover region or in the non-soft handover region) in Method 1, and it is also determined by whether the cell transmitting DSCH is primary or non-primary in Method 2. 

3. An open issue in the TR R3.005
In the WG3’s internal TR R3.005[4], there exists an open issue which is related to WG2’s work scope.  From WG2 perspective, the following open issue can be solved regarding this work task. 

· Does the application of the power offset in handover states require that synchronised activation between UE and UTRAN is applied?
We think the synchronized activation is not needed between UE and UTRAN when changing the power offset of the downlink DPCCH TFCI bits. Because there is nothing for the UE to do when receiving the TFCI bits with different power offset. In the UE side, all the other things are same but the received power of the TFCI is changed.

4. Impact on RAN WG2

To support the proposed TFCI power control improvement, the only change is in the downlink DPCCH TFCI power offset value. This value is calculated in SRNC then signalled to CRNC/Node B via Iur/Iub interface.  So it is expected that the work task “TFCI power control in DSCH hard split mode” cause no impact on current RAN WG2 specifications.
5. Recommendation
· If it is agreed that the proposed power control methods don’t have the impact in RAN2, we suggest that RAN2 sends a LS to RAN1 to inform this. Then RAN1 can have clear view on other WG’s impact about the proposed scheme.

· If WG2 can answer the open issue, we suggest that RAN2 sends a LS to RAN3 to solve the above open issue.
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