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Introduction
In RAN1 #84bis, multiple access (MA) was extensively discussed and several agreements are achieved [1]. The overall usage scenarios and use cases have been agreed as follows:
· Non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases
· At least for UL mMTC, autonomous/grant-free/contention based non-orthogonal multiple access should be studied
The evaluation assumptions on multiple access were made with the following agreements:
· Link-level simulation (LLS) and system-level simulation (SLS) are used for multiple access evaluation. 
· LLS is used for feasibility investigation of new MA proposals, comparison of different proposals in typical scenarios
· SLS is used for comparison of proposals, and verification with traffic/scheduling/multi-cell interference dynamics
The initial evaluation parameters for both LLS UL and DL are provided in [1] along with subsequent email approval about LLS and SLS assumptions for multiple access. 
From our simulation experience on MA, we found that more evaluation assumptions are necessary to be added or reported for fair performance comparison. In this contribution, we will provide our further consideration and suggestion on the evaluation assumptions of MA.

Further consideration on evaluation assumption
Spreading over frequency or time domain is an important feature in quite a few MA schemes. The pattern of mapping the spreading vector to the time-frequency resource would affect the performance of the candidate MA schemes. Basically, as shown in Fig. 1, there are two example patterns as follows: 
· Localized mapping: the REs associated with the spreading vector are localized in a resource block within coherence bandwidth and coherence time.
· Distributed mapping: the REs associated with the spreading vector are so distributed that they experience independent channel fading in transmission. 
Both mapping patterns have their advantages. The MA schemes with localized pattern can benefit from user scheduling while those with distributed patterns can benefit from channel diversity [2]. For different MA schemes, different advantages may be exploited. Therefore, we suggest that the resource mapping pattern should be reported with the performance evaluation results, and it is better to provide the performance evaluation results with both localized and distributed resource mapping patterns.  
Proposal 1: MA evaluation should report the resource mapping mode and it would be to better provide the performance with both localized and distributed resource mapping patterns.



Figure 1. Resource mapping patterns of spreading vectors

In non-orthogonal MA, the receivers with high complexity are usually applied to well suppress the inter-UE interference and achieve good performance, e.g. codeword level SIC [3] and low-complexity message passing algorithm (MPA) [4]. From our simulation experience, the MA performance highly depends on the receiver type and the iteration number involved at the receiver side. Figure 2 illustrates the performance of LDSMA with different iteration numbers, which is detailed in [5]. The belief propagation (BP) algorithm is used for LDS demodulation. The iterative demodulation and decoding (IDD) is also applied for good performance. In the legend, the numbers after ‘BP’ and ‘IDD’ denote their iteration numbers. From this figure, it can be observed that LDSMA schemes with different iteration numbers have different BLER performance. For fair comparison, we propose that the receiver type and the complexity-related parameters such as the number of iterations and the number of multiplications, should be reported.
Proposal 2: Receiver type and complexity-related parameters such as the number of iterations and the number of multiplications, should be reported.
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Figure 2. Performance of LDS with different iteration number
In the email discussion of the LLS assumption of uplink MA, the SNR distribution among multiple UEs is a controversial parameter. Equal and unequal SNR distribution are both proposed. If all UEs set the same average SNR, it is natural that all UEs adopt the same MCS in the simulation. Therefore, in this case, the simulation conditions are simplified and can accelerate the evaluation. However, in real environment, all the UEs suffer from different channel fading, the SNR difference is inevitable. On the other hand, the dependency of different MA schemes on the SNR difference among UEs is quite different. To compare the MA schemes fairly, the unequal SNR distribution should also be taken into account. In this case, the MCS should be well defined. Three possible options are listed below:
· Option 1: same MCS. In this case, all UEs are set to the same MCS, which is reasonable for the mMTC usage scenario where small packet is transmitted and spectral efficiency is not at high priority. 
· [bookmark: _GoBack]Option 2: adaptive MCS. In this case, all UEs can select the MCS based on some metrics like the received SINR. This is applicable for the eMBB usage scenario. 
· Option 3: all MCS combinations. In this case, all UEs adopt all the possible MCS combinations as in MUST, which will provide the BLER of each MCS for the L2S mapping. 
Proposal 3: Both equal and unequal average SNR distribution cases should be simulated to have a fair comparison of different multiple access scheme and the MCS setting should also be well considered. 
Asynchronous transmission would happen in the UL mMTC usage scenario. Since the MA is also expected to be used for providing massive connections in mMTC, the asynchronous case should be included in the UL MA simulation. 
Proposal 4: Asynchronous UL transmission should be considered in the MA simulation, especially for the mMTC usage scenario.

Conclusions
In this contribution, we present our considerations on the evaluation assumption of multiple access and based on the above discussion, we have the following proposals:
Proposal 1: MA evaluation should report the resource mapping mode and it would be to better provide the performance with both localized and distributed resource mapping patterns.
Proposal 2: Receiver type and complexity-related parameters such as the number of iterations and the number of multiplications, should be reported.
Proposal 3: Both equal and unequal average SNR distribution cases should be simulated to have a fair comparison of different multiple access scheme and the MCS setting should also be well considered.
Proposal 4: Asynchronous UL transmission should be considered in the MA simulation, especially for the mMTC usage scenario.
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