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1	Introduction
This document provides some proposals regarding transmitter (TX) side processing for UL NOMA.
2	Transmitter side processing for UL NOMA
Figure 1 shows our proposed structure of TX (or UE) side processing for UL NOMA [1]. 
[image: ]
[bookmark: _Ref498612146]Figure 1  Proposed UL NOMA Transmitter Side Processing
Upper layer shows the processing of reference signal (RSk) for UEk (k=1,2…,K), where K is the maximum number of UEs multiplexed on the  same time/frequency resource. Lower layer shows the processing of the data signal Dk for UEk.
RSk is based on Zadoff-Chu sequence with some cyclic shifts in frequency domain. Since each RSk with different cyclic shift is orthogonal each other, RS is used for UE identification as well as the channel estimation. At receiver side, channel impulse response (CIR) is obtained by multiplying complex conjugate of the Zadoff-Chu sequence. In order to estimate the channel characteristics on the data signal part as accurate as possible, RS should be located as close to the data signal as possible in time domain. In this proposal, RS is located just in front of the data signal and this set (RS + data signal) is sent together from UE to gNB. Design of RS depends on how many UEs (K) should be accommodated in one RS.
Proposal 1. Reference signal should be located as close to the data signal as possible in time domain.
Proposal 2. Reference signal design should be based on the maximum number of UEs multiplexed on the same time/frequency resource.
We think that essential modules for NR UL NOMA are channel encoder, scrambler, modulator, preamble/RS mapping, and resource mapping. Accurate transmission power control is also required to enhance the reliability of data separation in UL NOMA. Regarding the bit/symbol level spreading in TX side processing, no spreading case (i.e. spreading factor (SF) = 1) should not be precluded in order to support UEs which are going to transmit short messages with low latency requirement.
Proposal 3. Essential modules at TX side processing for UL NOMA are channel encoder, scrambler, modulator, preamble/RS mapping and resource mapping.
Proposal 4.  In order to support low latency requirement for short message transmission, no spreading case (i.e. SF = 1) should not be precluded at TX side processing for UL NOMA.
3	Summary
Regarding TX side processing for UL NOMA, we have the following proposals.
Proposal 1. Reference signal should be located as close to the data signal as possible in time domain.
Proposal 2. Reference signal design should be based on the maximum number of UEs multiplexed on the same time/frequency resource.
Proposal 3. Essential modules at TX side processing for UL NOMA are channel encoder, scrambler, modulator, preamble/RS mapping and resource mapping.
Proposal 4.  In order to support low latency requirement for short message transmission, no spreading case (i.e. SF = 1) should not be precluded at TX side processing for UL NOMA.
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