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Introduction

Simulation results were presented in [1], [2] and [3] showing how the combination of a "REVERT" command to recover from misinterpreted NACK messages and a timer to limit the use of DTX in the ACK/NACK field can significantly reduce the power requirements for the uplink channel carrying ACK and NACK signalling for HSDPA. 

Benefits of up to 5.5dB in soft handover and 4dB when not in soft handover have been shown to be achievable. 

A text proposal follows.
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8.2 Uplink 

8.2.1 Overall Structure

In FDD, the HS-DSCH related uplink signalling uses DPCCH-HS with SF=256 that is code multiplexed with the existing dedicated uplink physical channels.  The HS-DSCH related uplink signalling consists of H-ARQ acknowledgement and channel quality indicator.  
In contrast to FDD, the TDD UE does not use its dedicated channel in uplink for transmitting ACK/NACK information, due to the associated fractionated dedicated channel option. To enable a SYNC UL scheme for HARQ, the UE will use a shared uplink resource for transmitting ACK/NACK information. The relation between the SCCH-HS in DL and shared UL resource can be pre-defined and is not signalled dynamically on the SCCH-HS.

8.2.2 Detailed Structure FDD

8.2.2.1 HS-DSCH Associated Uplink Dedicated Control Channel 

The following information is carried on the HS-DSCH associated uplink dedicated control channel (DPCCH-HS): 

- H-ARQ acknowlegemnt

A 1-bit Ack/Nack indication is used for a H-ARQ acknowledgement, with an alternative codeword to enable recovery from misinterpreted NACK messages.  The acknowlegement message is coded to 10 bits and transmitted in one slot. The acknowledgement message shall take one of three values, coded as shown in Table 1.

Table 1: Coding of acknowledgement message

Acknowledgement message
Codeword

Positive acknowledgement (ACK)
1 1 1 1 1 1 1 1 1 1

Negative acknowledgement (NACK)
1 0 1 0 1 0 1 0 1 0

Revert (REV)
0 0 0 0 0 0 0 0 0 0

The REV message is used to indicate that the packet which has just been received was not the expected retransmission of the immediately preceeding packet, for which the UE had transmitted a NACK message.

The UE shall operate a timer to control when DTX is used in the ACK/NACK field. The UE shall start the timer when a packet is detected on the Shared Control Channel. While the timer is running, the UE shall not use DTX in the ACK/NACK field, and the UE shall transmit a NACK if a packet is not detected in the corresponding downlink TTI. When the timer expires, the UE shall use DTX in subsequent ACK/NACK fields if a packet is not detected on the Shared Control Channel. If the UE receives another packet while the timer is running, the UE shall restart the timer. The duration of the timer is a higher-layer parameter.
- Measurement feedback information
Measurement feedback information contains channel quality indicator that may be used to select transport format and resource by HS-DSCH serving Node-B.  A [5]-bit channel quality indicator is coded and transmitted over two slots.  The transmission cycle and timing for channel quality indicator is determined by UTRAN and signalled by higher layer.  (Note: It is to be determined whether the transmission cycle is influenced by HS-DSCH activity or downlink channel quality)  Details for measurement feedback procedure is described in section 8.2.2.2.
The channel quality indicator consists of a recommended TFRC provided by the UE to Node-B. The recommended TFRC is chosen by the UE from a TFRC reference list. An example of TFRC reference list is provided in section 8.2.2.2.3.
The format for the additional DPCCH is shown in Figure .  The ACK/NACK message is transmitted with a power offset ΔPAN relative to the Release '99 uplink DPCCH. The power offset ΔPAN is a higher-layer parameter. 
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Figure 10.  Format for additional DPCCH for HS-DSCH related uplink signalling

For TDD, the structure is TBD.
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