Page 1
[bookmark: _GoBack]3GPP TSG RAN WG1 #96b                                                                  R1-1904302
Xi'an, China, 8th – 12th April, 2019

Source: 	Intel Corporation
Title:	Considerations on performance evaluation for NTN
Agenda item:	7.2.5.1
Document for:	Discussion and Decision

1. Introduction
At the RAN#80 meeting the new study item on Non Terrestrial Networks (NTN) was agreed [1], the latest study item description can be found in [2]. Objectives of the study item related to physical layer are copied below. 
	Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.

Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]


In this contribution we provide our considerations on performance evaluation for NTN including key performance indicators (KPIs), scenarios and evaluation assumptions for link level and system level simulations.
2. Discussion
According to objectives of the study item, performance assessment of NR NTN deployments should be done through link level and system level simulations. In order to do performance assessment KPIs should be agreed at first. A list of KPIs considered for NR access technology can be found in [3]. From the perspective of physical layer of cellular communication system one of the most important KPI is user experienced data rate, which is defined in [3] as the 5%-percentile (5%) of the user throughput for system-level evaluations with non-full buffer traffic model and 5% user spectrum efficiency × bandwidth for system-level evaluations with full-buffer traffic model. Some parameters of system level evaluations such as number of UEs per cell and parameters of traffic model such as packet arrival rate for FTP traffic models [4] can be derived from the corresponding performance targets. 
Proposal 1:
· At least user experienced data rate defined in TR38.913 should be considered as KPI for performance assessment of NR NTN deployments
· Consider system level simulations with full buffer or non-full buffer traffic model with number of UEs per cell and parameters of traffic model derived from the corresponding performance targets
According to the technical report from the previous study item on NTN [5] some specific parameters of NTN deployments such as large propagation delays, high mobility of NTN terminal and spaceborne vehicle have specific impact on timing advance (TA) and RACH procedure, physical layer control procedures (CSI feedback and UL power control) and HARQ operation. The exact impact, issues, potential solutions and enhancements for TA, RACH, CSI, power control and HARQ should be evaluated by using link level simulations. Each issue and each considered physical layer procedure may require evaluations in different scenarios with separate set of evaluation assumptions. In order to minimize the number of considered evaluation scenario RAN1 should strive to reduce the number of considered scenarios by considering scenarios with worst-case parameters (e.g. highest UE speed or highest value of propagation delay). 
Proposal 2:
· Consider link level simulations for evaluation of impact, issues, potential solutions and enhancements for timing advance (TA), RACH procedure, physical layer control procedures (CSI feedback and UL power control), HARQ operation
· Strive to reduce the number of considered scenarios by considering scenarios with worst-case parameters
Beside different NTN deployments (e.g. LEO based satellite access, GEO based satellite access), different UE environments can be considered (open, rural, suburban, urban and dense urban). In order to decrease the number of considered scenarios, RAN1 should focus on open or rural UE environments since one of the main use cases of NTN is ubiquitous coverage including areas which cannot be covered by terrestrial deployments. 
Proposal 3: 
· Prioritize open and/or rural UE environment for evaluations of NTN
In terrestrial networks UEs in different cells are served by separate base stations located in the center of the corresponding cell. In NTN neighbor cells can be generated by the different beams from the same spaceborne vehicle. Considering the above, frequency reuse may be required for NTN to avoid high interference. Thus, frequency reuse can be considered for evaluation of NTN.
Proposal 4: 
· Frequency reuse can be considered for evaluation of NTN to minimize interference between neighbor cells
3. Conclusion
In this contribution considerations on performance evaluation for NTN are discussed including KPIs, scenarios and evaluation assumptions for link level and system level simulations. The following proposals and observations were made.
Proposal 1:
· At least user experienced data rate defined in TR38.913 should be considered as KPI for performance assessment of NR NTN deployments
· Consider system level simulations with full buffer or non-full buffer traffic model with number of UEs per cell and parameters of traffic model derived from the corresponding performance targets


Proposal 2:
· Consider link level simulations for evaluation of impact, issues, potential solutions and enhancements for timing advance (TA), RACH procedure, physical layer control procedures (CSI feedback and UL power control), HARQ operation
· Strive to reduce the number of considered scenarios by considering scenarios with worst-case parameters
Proposal 3: 
· Prioritize open and/or rural UE environment for evaluations of NTN
Proposal 4: 
· Frequency reuse can be considered for evaluation of NTN to minimize interference between neighbor cells
References
[1] RP-181999 Report of 3GPP TSG RAN meeting #80, La Jolla, USA, June 11 – 14, 2018
[2] RP-182880 Study on solutions for NR to support non-terrestrial networks (NTN), Thales
[3] 3GPP TR 38.913 V15.0.0 (2018-06) 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Study on Scenarios and Requirements for Next Generation Access Technologies; (Release 15)
[4] 3GPP TR 36.814 V9.0.0 (2010-03) 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Further advancements for E-UTRA physical layer aspects (Release 9)
[5] 3GPP TR 38.811 V15.0.0 (2018-06) 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Study on New Radio (NR) to support non terrestrial networks (Release 15)


3/3
