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1. Introduction
In the current discussion in RAN1, the candidates for user multiplexing methods of uplink data-non associated control signal are CDM and FDM. In this contribution, pros and cons of them are discussed and FDM with CDM reference signal is proposed.
2. Comparison of CDM and FDM
Fig.1 and fig.1 show the case of CDM and FDM, respectively. CDM has the following pros compared with FDM.
a) The Number of usable reference signal is larger as the bandwidth of reference signal is wider
b) Frequency diversity effect and inter-cell interference randomization effect are larger as the data-non associated control signal is spread in frequency domain
However, one concern is restriction in the number of transmission bits. When CAZAC codes with user specific cyclic shift are used as spreading code [1], only 1 symbol is transmitted per LB. It means maximum transmission symbols equals to 12 per TTI. If 12 symbols are enough to transmit ACK/NACK and/or CQI bits, it is not an issue. However, it is not clear how much bits of ACK/NACK and/or CQI bits should be transmitted in one TTI.
The number of ACK/NACK is one bit per TTI without considering MIMO. However, it may be 2 bits in maximum with considering two codewords per UE case in DL MIMO.
For the number of CQI bits per update, 11-46 bits seem to be candidates in case of 10MHz bandwidth [2-5]. The number of transmission bits per TTI also depends on reporting interval. For example, bit rate of CQI is assumed as 10kbps (i.e. 10bits per TTI) in [6]. However, anything has not been agreed yet.
Even with CDM, the number of transmission symbols can be increased by assigning multiple sequences to one UE. However, it increased PAPR.
On the other hand, FDM can easily increase the number of transmission symbols by just increasing BW and multiplex multiple symbols before DFT without increasing PAPR. Moreover, pros a) and b) of CDM can also be achieved by just introducing CDM for user multiplexing of reference signal and LB-based Frequency Hopping. We define it as FDM w/ CDM RS and explain it in the next section.
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Fig. 1 CDM of L1/L2 control signal between users
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Fig.2 FDM of L1/L2 control signal between users
3. FDM w/ CDM RS
Fig.3 shows FDM w/ CDM RS we propose in this contribution. 

As data-non-associated control signal is multiplexed in FDM manner. The number of transmitted symbols can flexibly be increased by increasing the transmission bandwidth. The different bandwidth of users can keep orthogonality.
Reference signal multiplexing is same with that of conventional CDM. Therefore, it achieves the same number of the usable sequences with CDM. As the reference signal is transmitted over the same bandwidth with that of conventional CDM, LB based FH can be adopted and it achieves the same frequency diversity effect and inter-cell interference randomization effect with those of CCDM.
Therefore, we believe the proposed FDM w/ CDM RS is promising as the multiplexing method for uplink data-non-associated control signal.
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Fig.3 FDM w/ CDM RS
4. Conclusion
In this contribution, we discuss the multiplexing scheme for data-non associated control signal and reference signal. CDM seems fine, but one concern is restriction in the number of transmission bits. The proposed FDM w/ CDM RS can avoid this concern with keeping pros of CDM by adopting LB based FH.
Therefore, we recommend FDM w/ CDM RS as the multiplexing method for uplink data-non-associated control signal. CDM is also acceptable if it can transmit enough number bits for  ACK/NACK and CQI.
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