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1
Introduction
As was defined in the NR NOMA SID [1], the objective of NOMA SI is to further progress on the NOMA performance evaluation focusing on uplink, and provide recommendation about the key design features to be specified later. 
In RAN1 #92bis meeting, it was agreed that 

Further clarify the LLS parameters:

•
For ideal channel estimation, DMRS overhead is 1/7 for #OS 7 and 14, and 1/4 for #OS 4.

•
For a=[3], companies are encouraged to check RAN4 power control requirements, aim to conclude in RAN1#93

•
FFS timing offset for grant-free without perfect TA, 

•
FFS frequency offset
In this contribution, we give our considerations on the evaluation methodologies and the system level simulation parameters. This contribution is updated from R1-1804465, which was submitted in RAN1#92bis. 
2

Discussion
Rel.15 has specified grant-free transmission for RRC connected UEs, which allows multiple UEs sharing the same resources and transmit simultaneously. Therefore, when evaluating the performance of NOMA schemes in SLS for grant-free, the baseline scheme for comparison should be Rel.15 grant-free. Actually, in some sense, Rel.15 grant-free can be treated as power domain NOMA scheme, and advanced receivers such as SIC could be used also for this baseline scheme. 

Proposal 1: For NOMA for grant-free, the baseline scheme for comparison could be Rel.15 grant-free with advanced receiver.
There have been views to evaluate NOMA also for UL grant-based, especially for eMBB. It is noted that UL MU-MIMO has been a known technique to enhance the system capacity by scheduling multiple UEs to transmit simultaneously in the same resources. The evaluation of NOMA for grant-based UL, if evaluated, shall take UL MU-MIMO as the baseline for comparison. 

Proposal 2: If NOMA for grant-based is to be evaluated, the baseline scheme for comparison should be UL MU-MIMO.
Link to system modeling needs to be defined for the evaluation of advanced receivers for NOMA. Two methods were agreed during Rel.14 discussion at RAN1#86bis,

Agreements:
· The physical layer abstraction methods in R1-168076 and slides 5-7 of R1-1610626 can be used for MA system-level evaluation with individual verification by each company

· The candidate PHY abstraction methods should be referred in TR 38.802 by using the two reference documents (R1-168076 and R1-1610626)

RAN1 should confirm same methods can be reused in Rel.15 evaluation.
Proposal 3: Same PHY abstraction methods agreed in Rel.14 are reused in Rel.15 NOMA evaluation.
NOMA has been evaluated in Rel.15 for all the three usage scenarios eMBB, URLLC and mMTC. For scenarios especially mMTC, UEs might be in RRC inactive state or RRC idle, therefore depending on the cell size, the arrival timing of the signals from different UEs in grant-free might not within CP. In such asynchronous case, it can be expected that the performance will be degraded with poorer UE identification using DMRS, poorer channel estimation for demodulation and more inter-user interference. 
Proposal 4: Asynchronous case should be evaluated for mMTC. 
NOMA performance relies very much on the channel estimation performance, especially for high overloading scenarios [2]. It is desirable that there are sufficient number of DMRS ports being provided, so that the gNB could configured a unique DMRS port for a UE or when the UE random select the DMRS, the DMRS collision rate can be low. Therefore, from the evaluation, optimized DMRS beyond that in NR Rel.15 needs to be evaluated. From evaluation point of view, companies should report the DMRS overhead and port number, which are more important than DMRS design itself in SI. Besides, DMRS overhead is also essential for throughput evaluation in system level simulation.
In addition, with DMRS extension, it might need to re-evaluate whether DMRS can still meet the UE identification requirement, which is the case in NR Rel.15 grant-free. This might be a work in the NOMA procedure design [3]. 

Proposal 5: DMRS overhead and port number need to be reported in the evaluation.
For the spreading based schemes, we suggest evaluating scalable spreading factors for each usage scenario. In fact, longer spreading factor sequences could have much lower cross correlation values and therefore lower inter-UE interference than that for shorter spreading sequence, but it might not be beneficial to be used when lower number of grant-free UEs (extremely one user) are configured, where UE collision rate is low enough. Evaluating multiple spreading factors is needed to find the best schemes for each case.
Proposal 6: Scalable spreading factors need to be evaluated for spreading based scheme. 
For fair comparison, the evaluation should consider same number of UEs allocating with same amount resources. Furthermore, same TBS should be used by each UE for each scheme. As a result, the evaluation will be based on same coding gain, and the channel coding will not impact the NOMA evaluation and comparison.  
Based on that, for the symbol level operations, one evaluation method (method 1) can be considered based on same overloading. Here the overloading is as defined at Rel.14 discussion, which equals to the spreading factor divided by the number of UEs being simultaneously transmitted on the same resources. In addition, the assumption here is that same total amount of resources and same amount of UEs are used, but per-UE occupied amount of resources are different. It means for lower spreading factors, the UEs are divided into groups, each of which occupies a subset of resources with less number of PRBs. 
Table 1 gives one example for evaluation using method 1 for SF=4/6/12, overloading 1, 12 PRB cases. 
Table 1 parameters for method 1 simulation
	Case
	TBS
	MCS
	Total Resources
	Per-UE resources
	Overloading 
	Number of UEs

	SF = 4
	TBS1
	MCS1
	12 PRBs
	4 PRBs
	1
	12

	SF = 6
	TBS1
	MCS1
	12 PRBs
	6 PRBs
	1
	12

	SF = 12
	TBS1
	MCS1
	12 PRBs
	12 PRBs
	1
	12


Another evaluation method (method 2) is to have same per-UE occupied resources, correspondingly different MCS will be used for different spreading factor cases, i.e., higher MCS for larger spreading factors. And high overloading is another result for this method. Table 2 gives one example for simulation using method 2. 
Table 2 parameters for method 2 simulation
	Case
	TBS
	MCS
	Total Resources
	Per-UE resources
	Overloading 
	Number of UEs

	SF = 4
	TBS1
	MCS3
	12 PRBs
	12 PRBs
	3
	12

	SF = 6
	TBS1
	MCS2
	12 PRBs
	12 PRBs
	2
	12

	SF = 12
	TBS1
	MCS1
	12 PRBs
	12 PRBs
	1
	12


Compared with method 1, obviously e.g., for lower spreading cases, the MCS level is lower than that in method 2, but it suffers to higher inter-UE interference due to higher overloading. 
Proposal 7: The evaluation should consider same number of UEs occupying same number of total resources, and use same TBS for evaluation of different schemes. Based on these, two methods could be considered
Method 1: same MCS for each case with per-UE occupied different number of PRBs

Method 2: different MCS for each case with same per-UE occupied number of PRBs.  

Companies need to clarify which method is used in the simulation.
3
Conclusions
In this contribution, we have the following proposals for NOMA evaluation, 
Proposal 1: The baseline scheme for comparison is Rel.15 grant-free with advanced receivers.
Proposal 2: If NOMA for grant-based is to be evaluated, the baseline scheme for comparison should be UL MU-MIMO.
Proposal 3: Same PHY abstraction methods agreed at Rel.14 are reused in Rel.15 NOMA evaluation.
Proposal 4: Asynchronous case should be evaluated for mMTC.
Proposal 5: DMRS overhead and port number need to be reported in the evaluation.

Proposal 6: Scalable spreading factors need to be evaluated for spreading based scheme. 

Proposal 7: The evaluation should consider same number of UEs occupying same number of total resources, and use same TBS for evaluation of different schemes. Based on these, two methods could be considered

Method 1: same MCS for each case with per-UE occupied different number of PRBs

Method 2: different MCS for each case with same per-UE occupied number of PRBs.  
Companies need to clarify which method is used in the simulation.
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