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1. Introduction
As part of the summary of the transmitter side signal processing schemes for NOMA, R1-1809974 lists a few promising multi-branch transmission techniques [1]. This document provides some generic comparison between two options given in [1], where in one option different branches are FEC encoded separately, whereas in the other option encoded bits from a common codeblock are divided between different branches. 

2. Comparison of Two Multi-Branch Transmission Techniques
Multi-branch transmission for NOMA is especially useful for high TBS cases. Dividing the transmitted information in to multiple braches and adjusting the power allocation between them significantly improves the NOMA performance. Figures 1 and 2 show the two multi-branch techniques being compared in this document [1]. [image: ] 
                              Figure 1. Multi-branch transmission before FEC encoder
[image: ]
                            Figure 2. Multi-branch transmission after FEC encoder on bit level
In order to have a more clear comparison and not to clutter the simulations with non-relevant parameters, the following simulation assumptions have been made.

Table 1. Simulation Assumptions
	Channel
	AWGN

	Symbol level processing
	None

	Power distribution across users
	Equal

	Code rate
	1/9

	FEC information block size
	80 x 2 bytes (Fig. 1),  160 bytes (Fig. 2)

	Modulation
	QPSK

	Number of branches
	2

	Number of users
	K=8 (Fig. 1), K=7 and K=8 (Fig. 2)

	Antenna
	1 Tx, 1 Rx

	Channel State Estimation
	Perfect

	User Detection
	Perfect




In each case, the relative power levels of the two branches are optimized. Figure 3 shows the simulation results of the two multi-branch techniques of Figures 1 (before FEC) and Figure 2 (after FEC). K refers to the number of users.
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Figure 3. Comparison of the multi-branch techniques of Figure 1 (before FEC) and     
               Figure 2 (after FEC)


3. Conclusions
Based on the above simulation results, we make the following observation.
Observation: In the test scenario shown in Table 1, the multi-branch technique before FEC encoder (Figure 1) shows about 1 dB gain on AWGN channel with respect to the multi-branch technique after FEC encoder (Figure 2) for the same number of users.
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