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Introduction
In RAN #84bis, the following agreements have been reached:
· 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
Evaluations with proper assumptions are essential for understanding the practically achievable gain of possible candidate techniques. This contribution considers the evaluation assumptions for NR multiple access.
Discussions on Evaluation Methodologies of Multiple Access
To evaluate the candidate NR multiple access schemes, it has been agreed that both link level simulation (LLS) and system level simulation (SLS) should be performed. The evaluation procedure is summarized as follows.
1. Link level simulation for different new multiple access schemes.
It is natural to use link level simulation to verify the feasibility and advantages of candidate multiple access schemes. Some common-used metrics, such as BLER and sum spectral efficiency, can be used for the link level evaluations. Meanwhile, since the target performance indicators are different for DL and UL, the LLS should be separated for both DL and UL. Considering that advanced receivers, such as iterative detection and decoding based receivers, should be used for some candidate MA schemes, the implementation complexity of receiver should be also taken into account to facilitate a fair comparison between different candidate schemes. One way to report complexity is to calculate the complexity order of the real multiplications and real summation for detector. Another way is to count the real operations during the LLS. It is necessary for LLS to align the evaluation method of computational complexity
Observation 1: link-level performance is highly related to the detection complexity, which means that the complexity should be an important metric. It is necessary to align the evaluation method of computational complexity 
2. Link-to-system mapping.
The accuracy of link-to-system abstraction is important for the correctness of the system level simulation. For non-orthogonal multiple access schemes, the link-to-system mapping is different from conventional schemes since the inter-user interference should be considered. It is also suggested that the methods for MUST can be considered for new multiple access schemes. However, most candidate schemes can utilize the iterative detection and decoding (the so-called turbo detection) to enhance the performance and most existing link-to-system mapping methods are not suitable for iterative receivers. This is due to the fact that conventional schemes separate the detection and decoding, while for iterative detectors, they are combined and should be considered together. As a result, we suggest further investigation on the link-to-system mapping for the non-orthogonal multiple access schemes, especially for the modeling of the iterative detectors. 
Observation 2: link-to-system mapping requires further investigation, especially for the modelling of iterative receivers.
3. System level simulation for different scenarios
The system level simulation is used for performance evaluation under different scenarios. For NR, three use cases, including eMBB, mMTC, and URLLC, have been defined in [1]. For different scenarios, the requirements and corresponding KPIs are also different. For example, eMBB should target on the data rate and spectral efficiency, mMTC should target on the connection density as well as UE battery life, while URLLC should consider the transmission reliability under latency constraint. To justify the feasibility and potential gain of multiple access schemes in different use cases, scenario dependent evaluation assumptions should be used and different metrics should be evaluated to fulfill corresponding requirements. 
Considerations on Evaluation Assumptions
Considerations on LLS
Some of the agreements on LLS assumptions have been achieved in [2], including metrics and basic parameters, such as carrier frequency, numerology, channel model, and etc. However, some of the detailed parameters are still remained for further discussion. Here we provide our considerations on some parameters.
1. Total allocated BW and target spectral efficiency
It has been agreed in RAN1#84bis that proponents report per UE spectral efficiency, the number of UEs multiplexed, as well as the total allocated BW. Given that, it is sufficient to understand the potential gain of each candidate scheme. We think the target of LLS evaluation is to just justify the feasibility and potential advantages of different candidate MA schemes. As a result, we do not see the need to specify the values of both target spectral efficiency as well as the total allocated BW for LLS evaluation all at once. 
Observation 3: there is no need to specify values of both total allocated BW and target spectral efficiency for the LLS at once. Proponents report their selected values with justification.
2. SNR distribution
Equal SNR distribution is easy and common-used for LLS evaluation. Note that here the equal SNR distribution means that the long term SNRs are equal for all the UEs. Small variations for instant SNR realization are allowed and can be captured by the fading channels. We think this assumption is good enough for LLS evaluation. And the unequal SNR distribution can be left for SLS, where scheduling and power control can handle different received power from UEs. 
Another concern is that if unequal SNR distribution is used in LLS, it is difficult to define the corresponding metrics. The UL metrics, SNR-BLER and SNR-sum throughput are easy to understand for equal SNR distribution since all the UEs have the same transmit power. For unequal SNR distribution case, considering the transmit power may different for UEs, the SNR is not easy to define, and the performance is also related to the SNR realizations. This fact means that it is hard to compare different schemes under unequal SNR distribution.
Observation 4: equal average SNR distribution is enough for LLS, evaluation of unequal SNR distribution case can be provided in SLS. 
3. Overloading factor
The definition of overloading factor in [2] is not clear and is not suitable for general cases. For some schemes without spreading, the overloading factor is not so obvious compared with spreading-based schemes. For multiple access schemes, what matters is the number of supported UEs and the number of allocated resources. As a result, it is enough to provide the BLER or sum-throughput with the number of supported UEs and there is no need to stick to definition of the overloading factor. 
Observation 5: overloading factor should not be either a metric or evaluation assumption. 
4. Target BLER
For many mMTC application scenarios, the channel can be frequency-flat and coverage is a challenging issue. For frequency flat channels, the BLER slope is not steep and the SINR required for 10% BLER can be more than 3 dB larger than the SINR required for 30% BLER. It is then generally preferable in terms of spectral efficiency to target a larger initial BLER, such as 30%, and rely on time diversity and HARQ (IR) diversity to obtain a 10% BLER than it is to target an initial 10% BLER. In case of coverage limitations and repetitions, a higher target for initial BLER and reliance on retransmissions is always a preferred strategy than a lower target for initial BLER as it has been extensively evaluated during the Rel-13 eMTC and NB-IoT WIs. For example, significantly more than 2x repetitions are required for a 10% initial BLER than for a 30% initial BLER.
As a result, we suggest considering higher initial target BLER, e. g. 30%, for initial LLS evaluations. 
Observation 6: target BLERs higher than 10% should also be considered for LLS. 
Considerations on SLS
System level simulation is used for the evaluation of network performance of multiple access candidates. Through SLS, the performance of candidate MA schemes under different use cases, scenarios can be evaluated and compared. 
1. Evaluation scenarios
The function of SLS is to evaluation the ability of fulfilling the requirements of different use cases for candidate schemes. As a result, the evaluation scenarios should be discussed first and then determine the evaluation parameters according to the scenario. Consider that each use case defined for NR, including eMBB, mMTC, and URLLC, has different requirements and KPIs, to verify the feasibility as well as the advantages of the new multiple access schemes for different use cases, multiple scenarios should be evaluated. For the initial evaluation, we prefer to focus on mMTC, since it is still not clear how non-orthogonal multiple access can fulfill the KPIs for other scenarios, especially for eMBB, where TPR spectral efficiency is the key performance target. 
After the determination of evaluation scenarios, the other SLS parameters are straight forward and can follow the agreements on general NR evaluation assumptions.
Observation 7: initial evaluation should focus on mMTC. 
2. Non-common assumptions for DL and UL
From the agreed LLS assumptions, the evaluations for DL and UL are separated. This is reasonable since the requirements for DL and UL are usually different. For example, the traffic load is high for UL and low for DL for typical mMTC services. As a result, for SLS, the DL and UL should be also separated to evaluate different KPIs. 
The major difference between DL and UL SLS lies on the transmit power aspect. Specifically, for DL, we can assume the same transmit power for all the eNB, while for UL, we need to define maximal transmit power and power control method. There has already been some agreements on the maximal transmit power on both eNB and UE side. It is better to follow these agreements.
As for the power control, if the contention-based or grant-free scheduler is considered, the close-loop power control seems infeasible. As a result, the grant-free services and the scheduling-based services should be separately evaluated. And we think open-loop power control can be regarded as a good start point for UL SLS evaluations. 
3. Considerations on antenna configurations
It is not clear yet how the non-orthogonal multiple access fulfill the KPIs for eMBB scenario, where the TPR spectral efficiency is the key performance target. For this scenario, advanced MIMO schemes are essential to achieve the goal of spectral efficiency. As a result, it is necessary to observe the harmonization of MA schemes and MIMO. Some agreements on antenna configurations have been agreed for NR evaluation and we think the evaluations for MA schemes should also follow these agreements.
Observation 8: to justify the necessity and potential gain of non-orthogonal multiple access for eMBB scenario, combination with MIMO should be evaluated, therefore the antenna configurations for multiple access evaluation should follow the agreed configurations for the general eMBB evaluation. 
Conclusion
In this contribution, we discuss the evaluation methodologies and the evaluation assumptions for NR multiple access. The following observations are given:
Observation 1: link-level performance is highly related to the detection complexity, which means that the complexity should be an important metric. It is necessary to align the evaluation method of computational complexity 
Observation 2: link-to-system mapping requires further investigation, especially for the modelling of iterative receivers.
Observation 3: there is no need to specify values of both total allocated BW and target spectral efficiency for the LLS at once. Proponents report their selected values with justification.
Observation 4: equal average SNR distribution is enough for LLS, evaluation of unequal SNR distribution case can be provided in SLS. 
Observation 5: overloading factor should not be either a metric or evaluation assumption. 
Observation 6: target BLERs higher than 10% should also be considered for LLS. 
Observation 7: initial evaluation should focus on mMTC. 
Observation 8: to justify the necessity and potential gain of non-orthogonal multiple access for eMBB scenario, combination with MIMO should be evaluated, therefore the antenna configurations for multiple access evaluation should follow the agreed configurations for the general eMBB evaluation. 
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