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This paper presents the revised text proposal for multiplexing of shared control channel in uplink single-carrier FDMA (SC-FDMA) radio access based on the discussion for [1] and [2] in RAN1#42bis meeting. 
[1] R1-051143, NTT DoCoMo, Fujitsu, Mitsubishi Electric Corporation, NEC, Panasonic, SHARP, Toshiba Corporation, “Multiplexing Method of Shared Control Channel in Uplink Single-Carrier FDMA Radio Access”
[2] R1-051039
, Samsung, “Data and Control Multiplexing in DFT-S-OFDM” 

--- Text Proposal (Section 9.1.1.2.x in TR 25.814) ---
---------------------------------  Start of Text Proposal  -----------------------------------------------------

9.1.1.2.x Multiplexing of shared control channels
In SC-FDMA radio access, shared control channel conveying L1 and L2 signaling bits can either be time-multiplexed or frequency-multiplexed with other physical channels as shown in Fig. 1. In Fig. 1(a), L1 and/or L2 signaling bits are time-multiplexed with shared data channel and pilot channel within the sub-frame. In Fig. 1(b), the data-dependent signaling bits (e.g., TFRI etc) are time-multiplexed with the shared data channel, while the data-independent signaling bits (e.g., ACK/NACK, CQI etc) are time-multiplexed exclusively in a pre-defined time-frequency region. The merit of employing time-multiplexing is to maintain the advantage derived from the low PAPR features associated with single-carrier based radio access.

In the case of frequency-multiplexing shown in Fig.1(c), the data-independent signaling bits are multiplexed on orthogonal frequency resource over the entire sub-frame. The frequency-multiplexing approach allows for continuous transmission of control information within a sub-frame and may be beneficial in power limited situations. The frequency-multiplexing will result in increased PAPR in some cases. Therefore the impact of the frequency-multiplexing on PAPR should be carefully investigated.
Note that for the users who are transmitting the shared data channel in Figs. 1(b) and 1(c), both the data-dependent and data-independent signaling bits can be time-multiplexed within a sub-frame to obtain the benefit of low PAPR features.
The amount of overhead needed for the L1 and L2 signaling bits and the exact mapping to time-frequency resource needs further investigation. 
Note that Figs. 1(a)-(c) show localized allocation only but the multiplexing options described above are also applicable for distributed allocation.
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(a) Multiplexing scheme (a)
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(b) Multiplexing scheme (b)
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(c) Multiplexing scheme (c)

Figure 1 – Multiplexing scheme for shared control, shared data, and pilot channels
(Note: These figures are used for illustration purpose only, and the positions of pilot, control, and data channels within the sub-frame do not specify the actual configuration) 
--------------------------------- End of Text Proposal  -----------------------------------------------------
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