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1 Introduction

It has been shown in many contributions ([1] – [4]) that a CDM approach provides the best performance among the candidates for Acknowledgement channel (ACKCH) structure by exploiting frequency diversity.
Figure 1 and 2 show simulation assumption and results, respectively, comparing the performance of ACKCH design between FDM/TDM approach and CDM approach. One tone per ACK/NACK bit is assigned in the FDM/TDM approach, while 14 tones are assigned to an ACKCH which can convey 14 ACK/NACK bits as the input of the DFT precoder as shown in Figure 1. Figure 2 shows the simulation results. We assumed 1 x 1 antenna configuration and TU 3km/h channel model. It is observed from the figure that the performance difference between the two schemes is around 10 dB. More simulation results in other simulation environments are shown in [1] – [4]. 
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Figure 1. CDM transmission of ACK/NACK bits
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Figure 2. ACK/NACK transmission performance
We propose to adopt the text proposal described in the next section for inclusion of the above mentioned scheme into an appropriate section of TR 25.814.
2 Text Proposal (Section 7.1.1.3 in TR 25.814) 
------------------------------------------------------------ Start of Text Proposal --------------------------------------------------------
7.1.1.3 Channel coding and physical channel mapping
Current assumption for the study-item evaluations should be that channel coding for “normal” data [Layer 3 information] is based on UTRA release 6 Turbo coding, possibly extended to lower rates by extension with additional code polynomials, extended longer code blocks, and modified by the removal of the tail. However, the use of alternative FEC encoding schemes could also be considered, especially if significant benefits in terms of complexity and/or performance can be shown. 

To achieve high processing gain, repetition coding can be used as a complement to FEC.
Acknowledgement channel (ACKCH) is a physical channel to convey ACK/NACK bits for supporting uplink HARQ. To exploit frequency diversity while minimizing the resources consumption, the ACK/NACK bits for uplink transmissions are multiplexed in CDM manner via use of the unitary precoding being applied to a set of ACK/NACK bits transmitted on an ACKCH in a subframe. An ACKCH can carry upto N ACK/NACK bits, where N is codeword length, and is mapped to a set of scattered subcarriers. An illustration of ACKCH structure and sub-carrier mapping is shown in Figure xxx. 
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Figure xxx. Acknowledgement channel structure and sub-carrier mapping
Channel coding for other lower layer control signaling is TBD.
------------------------------------------------------- End of Text Proposal ----------------------------------------------------
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