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Introduction

Simulation results were presented in [1] and [2] showing the power requirements for the ACK/NACK field in order to achieve acceptable error rates on the ACK/NACK messages. These results showed that a large power offset could be required relative to a Release 99 UL DPCCH.

In RAN1#22, it was agreed to allow a power offset to be signalled to the UE as a higher-layer parameter for the ACK/NACK field. This was shown to be necessary in order to meet the required error rates for the ACK/NACK messages, as detailed in Annex A.

In [3], it is proposed to allow the power offset to be updated faster than the higher-layer signalling, by assigning 2 bits on the DL SCCH-HS for an additional power offset for the ACK/NACK field. 

In this paper, we propose an enhancement to the method proposed in [3]. 

Proposed improvement to power offset signalling

In fact, the mean power in the ACK/NACK field can be reduced by using a different power offset in the ACK/NACK field depending on whether the message is an ACK or a NACK. The benefit of different power offsets arises partly because the error requirements for ACK and NACK transmissions are different, and partly because it is generally desirable to interpret DTX in the ACK/NACK field as a NACK.

Simulation results

Simulation results are given below for the transmit Eb/N0 required in the ACK/NACK field when different power offsets are applied for ACKs and NACKs.

Figure 1 shows the non-soft-handover case, while Figure 2 shows the results when the UE is in soft handover with 2 Node Bs.
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Figure 1:  Power requirements for ACK/NACK field when not in SHO
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Figure 2:  Power  requirements for ACK/NACK field when UE is in SHO
Some interesting points are evident from these results:

When the UE is not in soft handover, there is a small improvement (about 0.8dB at low speeds) from using different power offsets for ACKs and NACKs, compared to using the same power for ACKs and NACKs.

When the UE goes into soft handover, the improvement from using different power offsets becomes much greater (2.3dB at low speeds).

Conclusions

We therefore propose that the power of ACK messages should be controlled exactly as in [3]. 

However, in addition, we propose that the power used for NACK messages should be offset from the ACK power by a further offset, ΔPAN-DIFF, which is signalled as a higher layer parameter. Alternatively, ΔPAN-DIFF could be signalled on the SCCH-HS in a similar way to that proposed in [3] for the ACK/NACK power offset, but this would require sending more bits on the SCCH-HS. 

One possibility would be for higher layers to signal a new value of ΔPAN-DIFF when the UE enters (or leaves) soft handover. 

Under the assumptions adopted here, useful values for the offset for the NACK power relative to the ACK power range from –9dB to +3dB.

A possible text proposal is given in [4].
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Annex A – Simulation Assumptions

2GHz carrier frequency

Pedestrian A channel – Rayleigh fast fading, classical Doppler spectrum, no shadowing

4% error rate (AWGN) on DL TPC commands

UL SIR estimation error assuming 6 pilot bits

UL power control step size 1dB, algorithm 1

UL SF 256

Interference in UL modelled as AWGN

Perfect phase derotation at BS

Soft combining of 10 ACK/NACK field bits

The following error rates are assumed (as agreed in the RAN WG1 adhoc on HSDPA in Sophia Antipolis):

ACK->NACK error rate < 10-2
NACK->ACK error rate < 10-4

HI detection failure rate < 10-2

We therefore also use a DTX->ACK error rate <10-2, so that P(HI missed) x P(DTX->ACK) < 10-4.
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