3GPP TSG RAN WG1 Meeting #92bis					             R1-1804942 Sanya, China, April 16th – 20th, 2018
Source: 	NICT
[bookmark: Title]Title:	Receivers for UL NOMA
[bookmark: Source]Agenda Item:	7.4.2
[bookmark: DocumentFor]Document for:	Discussion

1	Introduction
This document provides some proposals regarding receiver types for UL NOMA.
2	Receiver types for UL NOMA
[bookmark: _GoBack]Regarding receiver types for UL NOMA, we are considering MMSE-SIC, soft IC receiver (ESE + SISO based receiver) from the view point of simple signal processing. Overall block diagram of the signal processing (including data separation processing) at the receiver side (gNB) for UL NOMA is shown in Fig.1. For simplicity, single RX antenna case is shown in this figure. 
[image: ]
Figure 1 Block diagram of signal processing at receiver side for UL NOMA
Processing of the received signals is divided into two blocks, one is reference signal (R) processing and the other is data signal (D) processing. Through the reference signal processing, channel impulse response (CIR) of each UE is calculated as shown in the upper layer on Fig.1. Each CIR is utilized for the UE identification as well as for data separation processing. As shown in the lower layer in Fig.1, data separation processing is conducted by classic MMSE-SIC[1] or ESE + SISO based IC[1].
Detailed algorithm of MMSE-SIC and ESE+SISO based IC are shown in Fig.2 and Fig.3, respectively [2]. In MMSE-SIC algorithm, data separation is achieved by utilizing the differences among the received signal power of each UE and the received data signal is demodulated in order of higher SINR. If the demodulation is successful (CRC check passes), the replica signal is generated to be removed from the previous superimposed signal. By serially eliminating the successfully demodulated signal from the superimposed signal, lower SINR data signals can be demodulated. SIC scheme needs accurate transmit power control. However, data separation processing is simpler than other schemes.
In ESE+SISO based IC receiver, on the other hand, the superimposed signal can be separated into each UE’s signal simultaneously by exchanging the log likelihood ratio (LLR) between the soft input soft output (SISO) and elementary signal estimator (ESE). In this scheme, differences of CIRs among each UE and gNB are utilized for data separation, and therefore there is no need of differences of received signal power (or no need of accurate transmit power control) unlike in the case of SIC scheme. However, ESE is sensitive to noise, therefore higher SNR is required compared to SIC scheme.
[image: ]
Figure 2 SIC receiver (Classic MMSE-SIC receiver)

[image: ]
Figure3 ESE + SISO based receiver

In mMTC scenario, IoT devices or UEs are deployed in a variety of environments.  Channel characteristics of each UE multiplexed on the same time/frequency resource changes due to the situation around each UE, such as geography, distance from gNB, UE mobility etc. Since appropriate data separation scheme at gNB depends on the combination of channel characteristics of each UE, we should choose MMSE-SIC or ESE+SISO base receiver depending on the UEs’ situations in a timely and appropriate manner.

Proposal 1.  MMSE-SIC and soft IC (ESE+SISO based IC) receivers are appropriate as receiver types for UL NOMA from processing simplicity point of view.
Proposal2.  We should choose MMSE-SIC or soft IC receiver depending on the UE deployment situation.
3	Summary
Proposal 1.  MMSE-SIC and soft IC (ESE+SISO based IC) receivers are appropriate as receiver types for UL NOMA from processing simplicity point of view.
Proposal2.  We should choose MMSE-SIC or soft IC receiver depending on the UE deployment situation.
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