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1.0 Introduction

An enhancement to the current Release 4 downlink inner loop power control scheme was proposed in [1]. Link and system level simulation results for voice service in realistic TDD environments were presented in [3] to demonstrate the advantage of the proposed scheme over the current Release 4 solution. 

It was requested in discussions in earlier meetings that the signaling aspects of the proposed scheme need to be considered in more detail. It may be noted that an initial signaling paper [2] was presented earlier which addressed some of the issues. This proposal aims to address some other issues not addressed by that paper.

2.0 Signaling for Release 4 Scheme

In the current Release 4 scheme, the only values signaled from the RNC pertaining to power control operation are the DCH quality target for the outer loop, the TPC step size to be used for the radio link and the maximum downlink power per cell. Any variation of downlink DPCH power by the Node B for an individual link has to take into account these signaled values from the RNC. 

3.0 Additional Signaling Requirements for Multilevel Scheme

It is evident that the adoption of the proposed multilevel power control scheme requires some additional higher layer signaling for correct operation particularly in the case of handover between network elements of differing capabilities.

The following topics relating to the signaling requirements of the multilevel power control scheme have been identified –

· UE choice of decision thresholds for deciding on the TPC pattern

· UTRAN choice of power control step size corresponding to each TPC pattern transmitted by UE

· UTRAN identification of UE support of multilevel power control scheme

· UE identification of particular UTRAN element support of multilevel power control scheme

· UTRAN engagement and disengagement of the multilevel scheme

· Handling of mixed Release 6 and earlier release population of UE 

The first two topics had already been discussed in a paper presented earlier [2]. The following sections propose possible solutions for the remaining signaling requirements.

3.1 UTRAN identification of Release 6 UE

It is to be noted that UE Release specific information is already specified in the UE capability message (see [4]) that is communicated to the UTRAN during registration to a new cell by the UE. Thus the UTRAN is always aware of the power control scheme that is supported by the UE and can then utilize it if it so decides. There is no need to develop anything new for the DL TPC enhancement in this sense as the Release 99 provides sufficient means to identify the UE capability.

3.2 UE Identification of UTRAN element support of multilevel power control    scheme

The UE also has to be made aware of the power control scheme supported at the UTRAN in order that it can use the TPC reporting scheme that will be decoded correctly by the UTRAN elements. This information can be communicated via system information  to the UE using SIB 14 which is reserved for TDD operation. The system information block 14 contains parameters for common and dedicated physical channel uplink outer loop power control to be used in both idle and connected mode. 

This method also allows the earlier release UE’s to operate as intended and UTRAN is capable of handling the population of UE’s of various releases without any changes. This allows the DL TPC enhancement to be fully backward compatible with prior releases. 

3.3 Engagement and Disengagement of Multilevel Scheme

It is proposed that support for the multilevel scheme is made mandatory for Release 6 UE and some network elements that are likely to use the proposed enhancement. It is however at the discretion of the UTRAN if it wants to enable the multilevel power control scheme in which case such information will be communicated via the system information blocks to inform the UE about the TPC signaling method used. The UTRAN may choose to enable this scheme if the channel conditions are favorable and the uplink BER is reasonably low, as is typically the case in local area environments, where gain from DL power control is expected. No particular changes in WG1 specification is needed in this respect.

4.0 Conclusion

This contribution addresses some signaling issues pertaining to the proposed multilevel power control scheme that was proposed in WG1#28 in August. It is anticipated that this answers all open issues regarding changes to the higher layer signaling to incorporate this scheme in the TDD specifications. Considerable gains when adopting this scheme in specific environments has been demonstrated earlier and it is suggested that this scheme be adopted as part of the Release 6 TDD specifications as an improvement to the Release 4 method. 
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