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1. Introduction

Simulation results in [1] have shown that the problem of high power requirements for the HS-DPCCH cannot satisfactorily be overcome by relaxing the target error rates alone. 

In this paper, we summarise the simulation results for the HS-DPCCH power requirements using a protocol-based solution to the problem. 

2.  Proposed solution to the HS-DPCCH power problem

The simulation results below show that the following basically protocol-based solution can keep the HS-DPCCH power requirement very close to the power of the UL DPCCH:

1. If the UE detects from the sequence number that the previous NACK has been misinterpreted as an ACK, the UE shall transmit "REVERT" (REV) message in the ACK/NACK field, instead of the usual ACK or NACK. The Node B can then retransmit the previous packet, giving the UE another chance to recover from a misinterpreted NACK without having to resort to higher-layer retransmissions. 

The REV message can be coded as follows:

	ACK
	1 1 1 1 1 1 1 1 1 1

	NACK
	1 0 1 0 1 0 1 0 1 0

	REV
	0 0 0 0 0 0 0 0 0 0


2. ACK/NACK signalling is made activity-based, in a similar way to the CQI reporting rate. During periods of high HS-DSCH activity, the UE would transmit a NACK in every TTI except when a packet is successfully decoded, when an ACK would be transmitted. This avoids the need to allow for mis-detecting DTX in the ACK/NACK field as an ACK, which has the effect of increasing the required ACK power.

Between packet bursts, DTX could still be used as at present, until a packet was successfully detected, when a timer would be started. The UE would then transmit NACKs when a packet was not detected until the expiry of the timer. 

3.  Simulation results

As the threshold position is no longer determined by the DTX->ACK error rate, the threshold position in these simulations is adjusted to equalise the required power for ACKs, NACKs and REVs. In this way we minimise the peak power requirement for the ACK/NACK field. 

These results assume that receive diversity is not used at the Node B, as this is not a mandatory feature. 

Figure 1 shows the ACK/NACK/REV power requirement using the above solution when the UE is not in soft handover, while Figure 2 shows the power requirement in 2-way soft handover. These results are relative to the UL DPCCH.
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Figure 1:  Power requirement for ACK/NACK field not in SHO, using REV command, and timer to control DTX
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Figure 2:  Power requirement for ACK/NACK field in SHO using REV command, and timer to control DTX

4.  Conclusions
The solution proposed in section 2 to the HS-DPCCH power requirement problem can keep the power requirement for the ACK/NACK field less than 5dB above the DPCCH power, for all UE speeds, as well as in soft handover, without the need for receive diversity at the Node B.

Protocol aspects of this solution, including an explanation of the handling of error cases, are given in [1].

CRs to implement this improvement in TS25.212 and TS25.214 are included with this document. 
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