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1	Introduction
Non-orthogonal multiple access (NOMA) was studied at Rel.14 SI until RAN1#86bis. Interleave Division Multiple Access (IDMA) [1] is one of the candidate NOMA solutions, which attracts many attentions and is discussed by many 3GPP partners. During RAN1 #85, IDMA is jointly investigated with 5G New Radio (NR) waveform candidate, and exhibits the capability in wireless environment with relaxed synchronicity. In this document, we will focus on the overloading capability of IDMA and speed of convergence at IDMA iterative receiver. The motivation of this document is to provide initial link level simulation results of IDMA. Hence, the link level results are not obtained by a simulator, which completely satisfies the newly defined 3GPP 5G NR assumption. Nevertheless, the performance and the observations will not fundamentally change in 5G NR system. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]2	Discussion
In [3], the transmitter and receiver architecture is presented for IDMA, as shown in Fig.1 below. It is well known that IDMA was invented more than 10 years ago, when the WCDMA system still played a dominant role. Thus, IDMA still adopted the Spreading operation during the signal processing. On the other side, notice that K users are sharing the same spreading code, and the so-called Spreading for IDMA under 5G NR context does not have to oversample the signal from symbol level to chip level as in 3G WCDMA system. Thus, Spreading is as a matter of fact equivalent to repetition operation. 
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Figure 1: A low-complexity IDMA architecture

Furthermore, notice that simplification is still taken into account in Fig.1. Namely, Fig. 1 represents a BPSK-IDMA system, which makes symbol-level interleaver and bit-level interleaver equivalent. An IDMA system with QAM modulated signal provides additional degrees of freedom to select a bit-level interleaver or a symbol-level interleaver. The purpose of this document is to exhibit initial link level results of IDMA, and the BPSK-IDMA in Fig. 1 is for this purpose still adopted. 
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Figure 2: IDMA performance under i.i.d. Rayleigh channel with rate ½ LDPC, 
Case (a) K = 10 users, Repetition Rate ¼, Case (b) K = 20 users, Repetition Rate ⅛

In Fig. 2, the initial IDMA link level performance is presented under i.i.d. Rayleigh fading channel. Two cases are considered, case (a) with 10 users, ¼-repetition, and case (b) with 20 users, a relatively lower ⅛-repetition. Obviously, the NOMA system overloading of both cases is the same, namely 250%. 

Observation 1: 	IDMA provides flexibility for the system to select the repetition rate for the existing users, to achieve a target NOMA overloading. 
Observation 2: 	IDMA with ESE detector exhibits very fast convergence with very few iterations.

Notice that case (a) outperforms case (b) at 0th iteration and 1st iteration, which still coincides with the usual expectation. Surprisingly, at 2nd iteration, case (b) with K = 20 users even slightly outperforms case (a) with K = 10 users by 0.131dB. 

Observation 3: 	For a given NOMA system overloading target, IDMA is capable of supporting relatively larger number of users by selecting a relatively lower repetition rate, meanwhile exhibiting even a fast speed of convergence at ESE iterative receiver. 

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]3	Conclusion
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this document, we provide the initial link level simulation of IDMA. Although the simulator does not completely satisfy the 3GPP 5G NR assumption, the results still serve as an important reference to understand the features of IDMA. Finally, let’s summarize the observations obtained from the discussion, as follows:

Observation 1: 	IDMA provides flexibility for the system to select the repetition rate for the existing users, to achieve a target NOMA overloading. 
Observation 2: 	IDMA with ESE detector exhibits very fast convergence with very few iterations.
Observation 3: 	For a given NOMA system overloading target, IDMA is capable of supporting relatively larger number of users by selecting a relatively lower repetition rate, meanwhile exhibiting even a fast speed of convergence at ESE iterative receiver.
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