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Introduction

The following is a proposed text input for Section 5.1 of the Power Control Enhancements technical report [1].
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4 Background and Introduction
5 Details of Proposed Enhancements for UTRA TDD 
5.1 Multilevel SIR Difference Method

In UTRA system downlink (DL) power control of dedicated channels is based on closed loop after initial phase, when DL power is set by network. On top of this inner loop there is quality based outer loop. One major difference between UTRA TDD and UTRA FDD power control is that TDD handles the power control at coded composite transport channel level to allow flexibility in the up and down link allocation and save on the transmission in the uplink compared to UTRA FDD. The drawback of this method is that the feed back rate is reduced to100 Hz (once per frame) for 3.84 Mcps TDD compared to 1500 Hz (once per slot) for UTRA FDD.

The performance degradation due to this slower rate of power control can be compensated with a judicious choice of the power control step sizes, improved signalling and other small modifications of the current scheme.
As the downlink power control of the UTRA TDD dedicated channel is based on the UE indicating the need of variation of transmission power by signalling in the uplink, best power control could be achieved if the UE signals the SIR difference between received and desired SIR values and lets the base station apply the difference value at the next downlink transmission. This SIR difference scheme is not an ideal method due to the delay in applying the value, but can be used as a reference point for optimum step size selection for downlink power control. 

To make this method more suitable for physical layer signalling, the UE signals a TPC bit pattern based on the measured SIR difference. This scheme proposes to utilise all the possible patterns of the 2 bit TPC field to signal the observed SIR difference. The UTRAN makes a decision on the step sizes after receiving the TPC command pattern and then may choose to adjust the transmission power.

The advantage of this scheme is that it allows the UTRAN to use more appropriate step sizes in the downlink and better match the various channel profiles. 

5.1.1
Overview of Proposed Enhancement

In the SIR difference method, all the four possible bit patterns for the 2 bit TPC field are used to signal the SIR difference value. The TPC bits are used to signal SIR difference without any error correction unlike the Release 4 scheme which uses repetition coding. When the UE has measured the difference between the received SIR and desired SIR, it uses thresholds to decide on the corresponding two bit pattern for signalling. The threshold values used in the UE are derived from the quality target value and optimised for the channel conditions experienced by the UE as the selected TPC step size characterises the channel behaviour. This does not require any additional signalling from the RRC and the Release 4 signalling can be used.

When the UTRAN receives the signalled SIR difference it can decide what step sizes should be used for each signalled value. Selected step sizes depend on the used thresholds in UE side, but corresponding signal values and step sizes are defined in separate tables to give extra flexibility for step size selection process at UTRAN. The step sizes chosen by the UTRAN need not equal the RRC signalled value, but the UTRAN can choose to utilise any value it chooses based upon the measurements available to it. The step sizes for the “UP” and the “DOWN” commands can also be chosen independently from each other.

It is possible that the proposed scheme does not provide gain over the Release 4 scheme in certain environments where there is high uplink BER. It should therefore be at the discretion of the UTRAN whether to enable and disable this scheme.This is accomplished by higher layer signalling to the UE informing it if this advanced power control scheme is being applied in its current cell.

The signalling to inform the UE of the power control scheme used in the cell is achieved using higher layer signalling using SIB 14 that is reserved for TDD operation. System Information Block 14 (SIB 14) contains parameters for common and dedicated physical channel outer loop power control to be used in both idle and connected mode. 

5.1.2
Features

The principal features of this proposed scheme are the following –

· Multiple thresholds in the UE to check the quality of the measured SIR with the desired SIR value (SIRtarget ). These threshold values are internally derived in the UE.. The signalled BLER target and TPC step size from the RNC via RRC signalling may be used to derive the threshold values at the UE.

· Maximum four possible reported TPC bit patterns each corresponding to a particular result of the SIR comparison

· Multiple UTRAN step sizes with each one corresponding to one TPC bit pattern. The step sizes decided in the UTRAN are optimised for the channel conditions experienced by the UE and are based on various measurement information available at the UTRAN

· Additional UTRAN signalling to inform UE’s of the power control scheme employed in the cell so that the UE can use the correct TPC reporting scheme. A trigger field in SIB 14 is used to inform whether SIR difference method and both 2 bits of the TPC field are used for TPC command.

The following table describes the mapping between the TPC bit patterns and the Node B step sizes in more detail. It is to be noted the step sizes labelled “1” are larger than step sizes labelled “2”.

Table 1 : TPC Bit Pattern and UTRAN Step Size

	Received TPC Command
	Node B Step Size

	00
	DOWN step Size 1

	01
	DOWN step Size 2

	10
	UP step Size 2

	11
	UP step Size 1


5.1.3 Evaluation

5.1.4 Impact on L2/L3 Protocols

5.1.5 Impact on Specification

5.1.6 Other Considerations

5.1.7
Conclusions
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