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1 Introduction

In this contribution, we discuss how to multiplex uplink reference signal for data demodulation and for supporting uplink channel-quality estimation for uplink frequency- and/or time-domain channel-dependent scheduling. 
2 Reference signal for data demodulation
2.1 LFDMA transmission 

In [2], we provided evaluation results for several UL reference signal multiplexing schemes for LFDMA transmission. Based on that, localized FDM outperforms CDM as 2.2 ~ 2.7dB because total power of FDM reference signal which is concentrated to the allocated subband for data transmission is more than that of CDM reference signal which is distributed to the whole bandwidth. 
Based on the observations, RAN1 came to an agreement that FDM is used to multiplex reference-signals from different UEs for demodulation/detection in case of localized data transmission in the last meeting and related text proposal has been included in [1].
2.2 DFDMA transmission 

In case of distributed data transmission, on the other hand, RAN1 is still open to using distributed FDM and/or CDM for demodulation/detection. 
From the performance point of view, FDM in a staggered manner in 2 SBs is equal to or slightly better than CDM if there is no interference from other users. But in that case, CDM restricts number of orthogonal supportable active UEs to 6 or less for TU channel and introducing the second CAZAC sequence accompanies significant performance degradation due to inter-code interference. [3][4]
In view of obtaining channel estimates in the receiver side, CDM always requires additional IFFT and FFT operations in contrast to FDM, in order to transform signals in frequency domain to those in time domain and vice versa after the estimation. It will increase the complexity and latency for channel estimation. 
3 Support of UL scheduling
In this section, we discuss on the support of uplink channel-quality estimation for uplink frequency- and/or time-domain channel-dependent scheduling. This reference signal should be possible to be transmitted by all active UEs regardless of being scheduled or not at a given TTI. We may need the allocation procedure of it, contrary to the reference signal for data demodulation which is supposed to be transmitted whenever data signal is transmitted. This allocation may as well be done when UE enters active mode e.g., by signaling the transmission cycle, resource information and so on.
In order to get an estimate of the channel quality per sub-band, distributed FDM type of reference signal or CDM may be possible for each UE in order to get an estimate of the channel quality per sub-band. But CDM still requires an additional complexity as mentioned above. 
It may be possible to allocate whole SB/LB to the reference signal for channel quality measurement. In case of FDM, unused subcarriers can be allocated to that on top of fractional localized FDM reference signal for data demodulation [5].

4 Conclusion
In this contribution, we discussed the reference signals for data demodulation and for channel quality measurement. FDM reference signal has already been agreed for data demodulation in case of LFDMA transmission and it is regarded as strong candidate for the other cases as well. 
Considering that CDM structure does not give any benefit in view of both performance and complexity, we cannot see any benefit for keeping multiple reference signal structures. 

Therefore, we propose to remove the CDM option. 
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