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1. Introduction
In [1], the uplink DPCCH-HS carries two parts of information: one part is a 1-bit ACK/NACK indication, which is repeated to 10 bits and transmitted in one slot. This slot is DTX'ed when there is no ACK/NACK information being sent. Another part is the n-bit TFRI information coded to 20 bits and transmitted in two slots. The TFRI information is the HS-DSCH quality indicator, which consists of a recommended TFRC, provided by the UE to Node-B. 

In this document, we propose a method of transmitting ACK/NACK using different OVSF codes. 

2. Transmiting ACK/NACK using different OVSF codes  

A transmission method of ACK/NACK and TFRI using different OVSF is shown in Figure1:
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Figure1 Transmitting ACK/NACK using different OVSF codes

Three OVSF codes are to be allocated for the uplink HS-DPCH, which are W256k1, W256k2, W256k3(k1, k2 and k3 are TBD) corresponding to ACK, NACK and non-ACK/NACK signallings respectively. Non-ACK/NACK refers to no ACK or NACK signalling, at these times, UE only reports TFRI information. At each transmitting time, UE selects one of the three OVSF codes to spread TFRI information, according to the ACK/NACK information. Base Station can do correlation demulation with the three OVSF codes  and get ACK/NACK information by comparing the peak value of correlation demodulator output, as show in Figure 2.
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Figure2 Uplink DPCCH-HS Receiver

In [2], Philips proposed three codewords of ACK, NACK and REVERT as acknowledgement messages. In that case, this method of transmitting ACK/NACK with different OVSF codes can be easily modified to support the three codewords mechanism. The change is only to add another OVSF code for choice, as shown in Figure3. 
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Figure3 Transmiting ACK/NACK/REVERT(or non-ACK/NACK/REVERT)

using different OVSF codes
The receiver in the base station should be modified correspondingly in the three codewords case.

Since ACK/NACK information can be carried by OVSF code, the slot that carried ACK/NACK in UL HS-DPCCH will be freed, there are several methods to deal with this slot:

Method1: TFRI can be transmitted in the first two slots. The third slot can be DTX'ed. 

Method2: TFRI can be coded by (30, n) block coder and transmitted in the whole three slots. 

By both method1 and method2, the total UL HS-DPCCH transmisson power can  be reduced without loss of the BER/FER performance.
3. Impact on NodeB and UE

By this method, three or four OVSF codes are needed for the uplink HS-DPCH. A signalling should be added between Network and UE to allocate those three OVSF codes.

By this method, There is a little complexity increase to NodeB to detect which OVSF code is transmitted by UE. There is little complexity increase to UE.

4. Conclusion
We propose a modified structure of the uplink DPCCH-HS where the ACK/NACK information is transmitted by using the corresponding different OVSF codes, which are further used to spread the coded bits of channel quality indicator. The released slot that carried ACK/NACKinformation can be used for the extended transmission of coded channel quality indicator bits or alternatively DTXed. In both cases the overall transmission power can be reduced without loss of the performances, while the complexity of UE and Node B might be just slightly increased.
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