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1. Introduction

An enhancement to the current Release 4 downlink inner loop power control scheme was proposed in [
]. Simulation results in realistic TDD environments were also presented to demonstrate the advantage of the improved DL inner loop scheme over the current Release 4 solution.

In the current Release 4 solution, at physical channel establishment, the UE sets an initial downlink target SIR value of a specific DCH in case if CRC exists in all transport formats in the downlink TFS, based on the received "DCH quality target" IE. This IE is signalled by RRC messaging to the UE in RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, RADIO BEARER SETUP, RRC CONNECTION SETUP and TRANPORT CHANNEL RECONFIGURATION procedures as in [
] and is updated at the UE during the course of the connection. The UE measures the SIR for the downlink DPCH, compares it with the SIRtarget value and generates the TPC command. The TPC command communicated to the Node B at the UTRAN side is merely a recommendation for adjusting the downlink power [
], and it is left to the UTRAN to decide if it wants to change the power using the RRC signalled TPC step size in the downlink DPCH power control information [2]. The power adjustment is such that the maximum down link transmission power for all downlink channels as signalled from RNC to Node B is not violated [
]. 

Therefore, the only values signalled from the RNC are the DCH quality target, the TPC step size to be used for the radio link and the maximum downlink power per cell.

2. Signalling Requirements for the proposed scheme inside UTRA 

As explained above the RRC signalling is an elementary part of the DL power control. The proposed scheme needs to consider two aspects of the RRC signalling in the current TDD specifications. Changes to the current specifications may be needed for the signalling of:

· DCH quality target for computing the threshold values

· TPC step sizes

2.1. DCH quality target signalling  between UTRAN and UE

In the proposed scheme of [1], the UE needs to check the received DCH quality against DCH quality target with two threshold values before it can decide on the TPC bit pattern to transmit. 

There are two alternatives to achieve this functionality:

· RRC signalling extension or Explicit Signalling - DCH quality target information element is extended to incorporate the needs of the proposed multi-level TPC scheme. The DCH quality target could be updated during the course of the connection as in Release 4 with high flexibility.

· Implicit Signalling - The UE has UTRAN predefined guidelines for deriving the thresholds from Release 4 RRC message. The advantage is that it does not require a change to the existing RRC signalling and UE threshold for TPC generation would be known implicitly to UTRAN and UE. 

2.2. Choice of Node B Step Sizes

In the current Release 4 solution, the step size to be used for downlink power control is communicated to the Node B from the RNC during the connection setup (see [2] and [4] for further details). The step size is identical for ‘UP’ and power ‘DOWN’ commands. 

In the scheme proposed in [1], up to four different step sizes are to be used based upon the received TPC command from the UE. Two options to determine the step sizes have been identified:

· Implicit Signalling – The four step sizes are derived from the single value communicated via the RRC signalling using a set of predefined rules. 

· Explicit Signalling - The IE related to DL power control procedure is extended to carry the values for the four different step sizes.

3. Backward Compatibility

It can be seen from the descriptions of the alternative signalling schemes in the earlier section, that the implicit scheme is fully backwards compatible and does not require any modifications to existing RRC signals. This method uses predefined algorithms to determine the values of additional quantities required to support the improved DL power control scheme. 

On the other hand, the explicit signalling scheme requires some modifications to the Release 4 higher layer signals and this signalling extensions would not be understood by Release 4 equipment.

4. Conclusion

This document discusses the signalling requirements associated with the proposed improved downlink power control scheme for 3.84 Mcps TDD and discusses their backwards compatibility with current signalling solutions. It is understood that the changes to higher layer signalling need to be minimised, and hence solutions are proposed that limit the changes to the physical layer as much as possible and exploit implicit RRC signalling. The simplicity of RRC signalling solution out weights the flexibility aspect and full optimisation in all the environments.

Provided that these principles are agreed in WG1, appropriate CR’s for the affected TDD specifications will be presented in future meetings.
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