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1 Introduction
In the RAN1 #94bis, capturing the below figure for the NOMA TR was agreed [1,2]:

	Agreement:
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Figure 5.1 General structure of NOMA transmitter processing


In this contribution, we consider the transmitter side designs for NOMA.
2 Discussion
Configured grant transmission was specified in Rel.15 to reduce the latency for URLLC by allocating resources in RRC signalling. If gNB configures dedicated resources for each UE, resource utilization could be low because resources are wasted when a UE does not have any packets to transmit. To increase resource utilization, the same configured resources can be allocated for other UEs. While resource utilization can be increased by sharing configured resources, the possibility for collision between the transmissions from different UEs increases. Therefore, latency would be sometimes increased by retransmission process. We think NOMA can help to reduce this latency because gNB can decode each signals even when collision happens. 
However, Rel.15 UEs do not support transmission signal processing of NOMA. If NOMA cannot multiplex between non-NOMA UE including Rel.15 UE and NOMA UE, gNB has to allocate different configured resources to NOMA UE and non-NOMA UE whenever using NOMA. This would affect resource allocation flexibility and reduce the utilization opportunity of NOMA. Furthermore, non-NOMA UE would still suffer from increased latency when collisions occur. Therefore, NOMA should support multiplexing of NOMA UE and non-NOMA UE on same resources.
Proposal 1: Multiplexing of NOMA UE and non-NOMA UE on same resources using NOMA should be supported.
From previous agreements, the following new functions are candidates for NOMA.
· UE/branch specific bit interleaving

· Modified modulator M to N mapping

· UE/branch specific symbol-level spreading

· UE/branch specific symbol-level interleaving

· UE/branch specific symbol-level scrambling

· UE/branch specific sparse RE mapping

· UE/branch specific power assignment

“Modified modulator M to N mapping”, “UE/branch specific symbol-level spreading”, “UE/branch specific symbol-level interleaving”, “UE/branch specific symbol-level scrambling” and “UE/branch specific sparse RE mapping” cannot support the multiplexing of NOMA UE and non-NOMA UE because non-NOMA UE cannot perform the new processing.
“UE/branch specific bit interleaving” and “UE/branch specific power assignment” can support this multiplexing. “UE/branch specific bit interleaving” for non-NOMA UE can use a fixed interleaver after bit selection of rate matching as a substitute for UE/branch specific bit interleaving, and “UE/branch specific power assignment” can be achieved by transmission power control. However, “UE/branch specific power assignment” would affect UE power consumption. On the other hand, “UE/branch specific bit interleaving” does not affect power consumption. We evaluated BLER and PAPR of UE/branch specific bit interleaving NOMA in multiplexing NOMA UE and non-NOMA UE. Detailed simulation assumptions are shown in appendix A.
Figure 1 shows the BLER. Solid line shows BLER of NOMA with N UEs transmitting on same resources. Here, we assume that one UE (UE#1) doesn’t support NOMA and other UEs (UE#2~N) support NOMA. Dotted line shows BLER of one UE (no collision case) for reference.

From the results, BLER of UE#1 is same as BLER of other UEs. The reason is that Rel.15 NR spec supports bit interleaver of fixed pattern after bit selection of rate matching, in other words, UE#1 supports interleaver although UE#1 does not support the transmission signal processing for NOMA. Other UEs interleaving pattern is different from that of UE#1 because of additional UE/branch specific bit interleaving block. Therefore, BLER of all UEs are same in NOMA. Furthermore, BLER of NOMA (solid line) is almost same as BLER of no collision case (dotted line). This means that NOMA with UE/branch specific bit interleaving can support multiplexing NOMA UE and non-NOMA UE on the same resources without large BLER degradation.
Figure 2 shows the PAPR of NOMA and OMA with CP-OFDM waveform and QPSK modulation. The PAPR of NOMA and OMA are the same because UE/branch specific bit interleaving randomizes bit sequences by UE-specific interleaver without symbol-level processing.

As shown by these evaluations, UE/branch specific bit interleaving can support multiplexing NOMA UE and non-NOMA UE on same resources without large BLER degradation whilst maintaining PAPR. Therefore, UE/branch specific bit interleaving should be supported.
Observation: UE/branch specific bit interleaving can support multiplexing of NOMA UE and non-NOMA UE on same resources without large BLER degradation whilst maintaining PAPR.
Proposal 2: UE/branch specific bit interleaving should be supported.
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(a) TBS = 10bytes                                                      (b) TBS = 60bytes
Figure 1. BLER of UE/branch specific bit interleaving NOMA for URLLC scenario
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Figure 2. PAPR of UE/branch specific bit interleaving NOMA and OMA with CP-OFDM waveform and QPSK modulation

3 Conclusions
In this contribution, we consider the transmitter side designs for NOMA. The following observation and proposals are made:
Proposal 1: Multiplexing of NOMA UE and non-NOMA UE on same resources using NOMA should be supported.
Observation: UE/branch specific bit interleaving can support multiplexing of NOMA UE and non-NOMA UE on same resources without large BLER degradation whilst maintaining PAPR.
Proposal 2: UE/branch specific bit interleaving should be supported.
Appendix

Table A. Link level simulation assumptions

	Parameters
	URLLC

	Channel coding
	NR LDPC

	Numerology 
	SCS = 30 kHz, #OS = 4

	Allocated bandwidth [RB]
	24

	TBS per UE
	10, 60 bytes

	Number N of UEs
	12 for TBS=10bytes, 4 for TBS=60bytes

	DMRS overhead
	1/4

	Target BLER for one transmission
	0.10%

	UE antenna configuration
	1 Tx  

	gNB antenna configuration
	4 Rx

	Propagation channel & UE velocity
	TDL-C 300ns in TR38.901, 3km/h

	Max number of HARQ transmission
	1

	Channel estimation
	Ideal channel estimation

	Distribution of avg. SNR
	Equal

	Timing offset
	0

	Frequency error
	0

	Traffic model for link level
	Full buffer

	Receiver
	ESE

	Interleaver type
	Random interleaver sequence
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