


[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #92bis	R1-1805209
Sanya, China, 16th April – 20th April, 2018	
	
Title: 	Considerations on NoMA Performance Evaluation 
Source: 	Vodafone Group Plc
Agenda item:	7.4.4
Document for:	Discussion/Decision 

1. Introduction
In RAN1 #92 [1], we agreed on some parameters for link-level evaluations of the NoMA study item. In this document we raise some important aspects related to the performance comparison methodology for the NoMA SI. This document addresses these aspects in order to guide the simulation effort for the feasibility assessment of NoMA and the comparison between NoMA candidates. 

2.  Application Scenarios for NoMA
It was decided in RAN #79 that there should not be a NR feature that targets Low Power Wide Area (LPWA) use cases including extended coverage in order to preserve the stability of NB-IoT [2]. Since NoMA is a NR Study Item, it follows that NoMA should avoid targeting LPWA use cases. As such, the evaluation assumptions for the NoMA system-level simulations should reflect this decision by using input parameters that do not correspond to LPWA usage scenarios. Therefore, modelling spectrum efficiency values less than 0.1bps/Hz seems irrelevant for the purpose of establishing feasibility of NoMA.
Proposal 1: NoMA SI should not target any Low Power Wide Area (LPWA) use cases and shall focus on only “normal coverage” use cases which corresponds to UE spectral efficiency values greater than 0.1 bps/Hz for establishing the feasibility of NoMA. 

3.   Performance Comparison Methodology
It is important to ensure that when analysing the system level benefits of NoMA, we compare it with a baseline reference system configuration that contains the full feature capability of existing Rel-15 New Radio. Although the link-level simulation assumptions endorsed in RAN1 #92 were targeted for calibration, it is still important to use as realistic a baseline, centred around NR, as possible in order to prevent exaggerating the gains of NoMA. In particular, the baseline system configuration should include Rel-15 Multi-User MIMO (for grant-based) and Grant-Free Operation as baseline features. 
Proposal 2: To evaluate the system level gain of NoMA over existing NR, the baseline reference system configuration shall include MU-MIMO (for grant-based operation) and the existing grant-free operation. This baseline configuration should be mandatory for SLS. 
3.1 Evaluation scenarios and alignment of system-level simulation assumptions
In terms of deployment scenarios, we believe that it is important to verify NoMA for 4GHz as well as 700 MHz operating frequency, given that it should work in both frequency ranges. For the 4GHz operation, we believe that the Base Station antenna configuration should be differentiated from the existing offline assumptions for the 700 MHz scenario. We propose that 16 Base Station Rx antennas are used for 4GHz evaluations.
Proposal 3: In terms of the antenna configurations included for the evaluated deployment scenarios, the following baseline is proposed:
· for 700MHz carrier frequency: 1 UE Tx and 2 BS Rx antennas
· for 4GHz carrier frequency: 1 UE Tx and 16 BS Rx for 4GHz
It is important that all companies have a transparent understanding of how each other company modelled UE power control, resource allocation, and the generation of traffic per UE. Preferably all of these parameters would be aligned across all evaluations. However, as a minimum the details should be described along with any results by each company. In addition, we believe it would be useful to compare NoMA performance for different generated packet sizes.  
Proposal 4:  The following should be agreed upon as an input to system level simulations:
· Traffic generation: UE transmit power control modelling
· Non-full-buffer traffic model should be the focus of the NoMA SI, with full buffer traffic model being used as a baseline for eMBB. 
· How resource allocation is modelled for scheduled and grant-free operation
· NoMA performance gains should be evaluated as a function of packet size variation 

3.2 System-Level Simulation Output Metrics
In terms of measuring the performance of NoMA, we believe that it is important to understand the full performance of the system, and not just the average performance benefits. On that basis, we believe that metrics such as latency and resource usage should be generated per user, and a cumulative distribution function (CDF) derived to understand the range of performance impact (positive or negative) in the system. Companies should report the single UE throughput and spectral efficiency values instead of just stating the respective aggregated values.  In order to gain a true reflection of the full variation of performance within a cell, the UEs should be dropped according to a uniform spatial distribution.  
Proposal 5: The output metrics of total latency and throughput for system-level simulations should include cumulative distribution functions (CDFs) of average throughput and average latency for each user in the system, derived for both NoMA and the baseline performance, instead of just a single average throughput and latency value averaged across all users in the system. 
Proposal 6: Companies should focus on a uniform spatial distribution of UE drops within a cell when running system-level simulations.

4. Conclusion
In summary, the key proposals are listed below: 
Proposal 1: NoMA SI should not target any Low Power Wide Area (LPWA) use cases and shall focus on only “normal coverage” use cases which corresponds to UE spectral efficiency values greater than 0.1 bps/Hz for establishing the feasibility of NoMA.
Proposal 2: To evaluate the system level gain of NoMA over existing NR, the baseline reference system configuration shall include MU-MIMO (for grant-based operation) and the existing grant-free operation. This baseline configuration should be mandatory for SLS. 
Proposal 3: In terms of the antenna configurations included for the evaluated deployment scenarios, the following baseline is proposed:
· for 700MHz carrier frequency: 1 UE Tx and 2 BS Rx antennas
· for 4GHz carrier frequency: 1 UE Tx and 16 BS Rx for 4GHz
Proposal 4:  The following should be agreed upon as an input to system level simulations:
· Traffic generation: UE transmit power control modelling
· Non-full-buffer traffic model should be the focus of the NoMA SI, with full buffer traffic model being used as a baseline for eMBB.
· How resource allocation is modelled for scheduled and grant-free operation
· NoMA performance gains should be evaluated as a function of packet size variation

Proposal 5: The output metrics of total latency and throughput for system-level simulations should include cumulative distribution functions (CDFs) of average throughput and average latency for each user in the system, derived for both NoMA and the baseline performance, instead of just a single average throughput and latency value averaged across all users in the system. 
Proposal 6: Companies should focus on a uniform spatial distribution of UE drops within a cell when running system-level simulations.
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