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1. Introduction

In last WG1 #21 and #22 meeting, we discussed the TFCI power control in the DSCH hard split mode when UE is in soft handover region[1][2]. We briefly summarize the problem for transmitting the TFCI bits in the DSCH hard split mode. In the DSCH hard split mode, TFCI2 (TFCI for DSCH) is not transmitted from every cell in the active set when UE is in the soft handover. In this case, the TFCI may not be received reliably with reduced diversity gain and imperfect power control. 

Since the error in the TFCI bits degrades the system performance significantly, it is reasonable to allocate more power to the TFCI2 bits to guarantee reliable reception. In current specification, the power offset for TFCI(PO1) is determined in the Radio Link Setup procedure and does not change. In this contribution, we propose that variable power offset for TFCI2 give reliable reception of TFCI and efficient power use.

2. The proposed TFCI power control methods

In current specifications, power offset for TFCI is set regardless of whether UE is in soft handover or not. 

The followings are proposed to enhance the performance of TFCI in DSCH hard split mode. 

For method 1, the power offset is determined by whether UE is in soft handover or not. For method 2, the power offset is determined by whether UE is in soft handover or not and additionally the cell transmitting the TFCI2 is primary cell or not. The condition of primary or non-primary is determined by SSDT signalling that activates uplink only in DSCH power control. Method 2 is activated only when enhanced DSCH power control is activated. 

Those offset values can be variable depending on the radio link configuration. That is to say, a different power offset is set by how many cells are communicating with UE and how many cells of connecting cells are sending the TFCI2 bits. 

The criterion to determine the power offset is as follows:

· the number of cells in the active set

· the number of cells that send TFCI2

Variable TFCI power in the DSCH hard split mode is shown in Figure 1 and 2. From Figure 2, method 2 can be a power efficient version of method 1. Because the required power offset in primary cell is very small compared to that of non-primary cell.
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Figure 1. TFCI power level in soft handover by method 1 in the DSCH hard split mode.
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(a) Transmission power level in non-primary cell
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(b) Transmission power level in primary cell
Figure 2. TFCI power level in soft handover by method 2 in the DSCH hard split mode.

The additional power offset in soft handover region is summarised in 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


3. Backward compatibility

3.1 DSCH power offset

In the current specification, the DSCH power offset is described as information element in the Iub specification (Frame Protocol) [3]. 

The indicated value is the offset relative to the power of the TFCI bits of the downlink DPCCH directed to the same UE as the DSCH.

From the above description, the power level of the DSCH is based on the PO1, which is the time-invariant TFCI power offset relative to the DPDCH power in Release 99 and Rel’4. Since the TFCI power offset may vary in time with the proposed scheme, clarification as regard to the DSCH power offset is required. With the proposed scheme, new power offsets (i.e. TFCI PO and TFCI PO_primary) are added to PO1 for the TFCI power control. So, the new power offsets are used for the TFCI power control only. The conventional power offset PO1 shall be used for the DSCH power control as in Release 99 and Rel’4. Thus, there is no backward compatibility problem regarding DSCH power offset.

3.2 Rel’ 5-Node Bs and Release 99 (or Rel’ 4)-Node Bs in the same active set

Rel’ 5- and Release 99 (or Rel’ 4)-Node Bs may be configured in the same active set. In this case, while flexible TFCI power offset would be set in the Rel’ 5-Node Bs, fixed power offset would be set in the Release 99 (or Rel’ 4)-Node Bs. This does not cause any problem to network operation. 

3.3 Backward compatibility issues in UE

It is clear that Release 99 (or Rel’ 4)- UEs operate in Rel’ 5 Node Bs and Rel’ 5-UEs operate with Release 99 (or Rel’ 4)-Node Bs where the proposed schemes are not available. Therefore, there is no backward compatibility problem

4. Specification impacts

The expected specification impacts are small.

25.214: Time-varying TFCI power by method 1 or method 2 should be explained.

· The new parameters, TFCI PO and TFCI PO_primary, are to be explained.

25.427: The changed power offset should be signalled via Iur/Iub signalling.

· The new parameters, TFCI PO and TFCI PO_primary, are to be added in the information element.

25.435: Description regarding to the DSCH power offset should be clarified.

· The power level of the DSCH is based on PO1 which is the TFCI power offset initially set by radio link setup procedure.
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5.4 Specification impact and associated change request
5.4.1 Specification impact

The expected specification impacts are small.

25.214: Time-varying TFCI power by method 1 or method 2 should be explained.

· The new parameters, TFCI PO and TFCI PO_primary, are to be explained.

25.427: The changed power offset should be signalled via Iur/Iub signalling.

· The new parameters, TFCI PO and TFCI PO_primary, are to be added in the information element.

25.435: Description regarding to the DSCH power offset should be clarified.

· The power level of the DSCH is based on PO1 which is the TFCI power offset initially set by radio link setup procedure.

5.5 Backward compatibility
5.5.1 DSCH power offset

In the current specification, the DSCH power offset is described as information element in the Iub specification (Frame Protocol) [3]. 

The indicated value is the offset relative to the power of the TFCI bits of the downlink DPCCH directed to the same UE as the DSCH.

From the above description, the power level of the DSCH is based on the PO1, which is the time-invariant TFCI power offset relative to the DPDCH power in Release 99 and Rel’4. Since the TFCI power offset may vary in time with the proposed scheme, clarification as regard to the DSCH power offset is required. With the proposed scheme, new power offsets (i.e. TFCI PO and TFCI PO_primary) are added to PO1 for the TFCI power control. So, the new power offsets are used for the TFCI power control only. The conventional power offset PO1 shall be used for the DSCH power control as in Release 99 and Rel’4. Thus, there is no backward compatibility problem regarding DSCH power offset. 

5.5.2 Rel’ 5-Node Bs and Release 99 (or Rel’ 4)-Node Bs in the same active set

Rel’ 5- and Release 99 (or Rel’ 4)-Node Bs may be configured in the same active set. In this case, while flexible TFCI power offset would be set in the Rel’ 5-Node Bs, fixed power offset would be set in the Release 99 (or Rel’ 4)-Node Bs. This does not cause any problem to network operation. 

5.5.3 Backward compatibility issues in UE

It is clear that Release 99 (or Rel’ 4)- UEs operate in Rel’ 5 Node Bs and Rel’ 5-UEs operate with Release 99 (or Rel’ 4)-Node Bs where the proposed schemes are not available. Therefore, there is no backward compatibility problem.
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