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1. Introduction
In RAN #80 a new Study Item for NR-V2X was approved [1]. As part of the SID, it is assumed that NR-V2X is required to support advance use cases such as sensor sharing, semi or fully automated driving, remote driving and vehicle platooning. In order to evaluate the solutions and designs and study feasibility of meeting performance targets, a set of simulation profiles need to be defined corresponding to each scenario. In this contribution, a set of simulation profiles associated with each scenario are proposed.
2. Background
At the conclusion of the SI on Evaluation methodologies of new V2X use cases for NR, simulation assumptions were captured in TR 37.885. The assumptions covered V2V, V2I and V2P communications. The agreed evaluation methodologies defined in TR 37.885 are summarized in the following table:
Table 1: Summary of Simulation Assumptions in 37.885 
	Category
	Assumptions

	Traffic types
	Broadcast, Groupcast and Unicast

	Traffic models
	Periodic Traffic: Low intensity; Medium intensity and High intensity
Aperiodic Traffic: Medium Intensity and High Intensity

	Vehicle Types
	Type 1, Type 2 and Type 3 Vehicles were defined

	Simulation Environment
	Highway and Urban 

	UE Drop and Mobility
	Highway: Option A, Option B and Option C
· Option C involves clustered dropping to evaluate performance for platooning

Urban: Option A and Option B

	gNB and RSU deployments
	Deployments defined for highway and urban environments

	Antenna Models
	Option A and Option B are defined for gNB, UE-type RSU and UEs.
Option B is based on practical measurements made

	Channel Model
	Path loss, shadowing, fast fading models defined for LOS, NLOSv and NLOS


 
As can be seen in Table 1, the number of possible combinations of traffic types, models, UE drops and sidelink configurations is quite large. Moreover, a number of the possible combinations do not map to specific use-cases defined in SI or any other WG. Therefore, we propose a set of simulation profiles to suit certain applications and use-cases that could be considered as a baseline to evaluate potential solutions and designs for NR-V2X.
3. Sidelink Simulation Profiles
The suggested set of simulation profiles is shown in Table 2 for sidelink PC5 simulations. In the suggested profiles, combinations of multiple types of traffic are not considered. 
The profiles shown in Table 2 are based on the accompanying contributions [2, 3]. More details on the association of these profiles with the use-cases and the discussion on the choices made can be found in those contributions.
The choice of the BW is based on the limited amount of available spectrum in the 5.9 GHz. As a result, it is considered that the primary focus of NR-V2X evaluation should be for medium intensity traffic. Additionally, since it’s proposed that 40MHz be made available for NR V2X traffic in 5.9GHz band, we propose to consider that as the baseline simulation assumption. With regards to the periodic traffic models, it is considered that a 100ms inter-packet arrival rate is more in line with a medium intensity traffic pattern.
Table 2: Proposed Sidelink Simulation Profiles
	
	Groupcast
	Unicast
	Broadcast

	Sidelink Frequency
	FR1
	FR1
	FR1

	Traffic models
	Periodic: Medium Intensity; 100ms inter-packet arrival
Aperiodic: Medium Intensity
	Aperiodic: Medium Intensity
	Periodic: Medium Intensity; 100ms inter-packet arrival
Aperiodic: Medium Intensity

	Simulation Environment
	Highway. Urban
	Highway
	Highway. Urban

	UE Drop and Mobility
	Highway: Option A, B, C
Urban: Option A, B
	Highway: 
Option A, B, C

	Highway: Option A, B
Urban: Option A, B

	Number of Tx/Rx Antenna elements
	2Tx/4Rx
	2Tx/4Rx
	2Tx/4Rx

	Antenna Models
	Option A, B 
	Option A
	Option A

	Channel Model
	As defined
	As defined
	As defined

	SL Simulation BW
	40MHz
	40MHz
	40MHz



Table 2 details three simulation profiles for groupcast, unicast and broadcast traffic. It is proposed that Table 2 be assumed as the baseline set of simulation profiles for purposes of evaluating any solutions proposed for NR. Companies are of course not precluded from present any additional simulations.
Proposal 1: Table 2 is adopted as the baseline set of simulation profiles for evaluating sidelink performance in NR-V2X for normal QoS traffic.

3.1 Additional Simulation Aspects 
Modeling vehicle type UE distribution
· Some clarification is needed as to whether the vehicles are dropped w.r.t to their distributions or whether the distributions govern the number of each vehicle type after the drop is completed.
Clustered vehicle UE dropping
· All Type 3 vehicles in the drop are expected to be members of a cluster. If there are less than 6 Type 3 vehicles remaining, they are considered to be akin to other Type 2 vehicles and are dropped accordingly.
· Clusters are distributed uniformly across all lanes. 
Antenna Model
· In some cases, a baseline configuration is defined along with an additional optional configuration. In all these cases, the baseline is adopted as the only required assumption
· Vehicular UE antenna configurations are defined such there are front and rear antenna panels for some vehicle types. In these cases, the influence of one panel on the other w.r.t the channel gain is considered to be negligible.
Traffic Model
· Periodic low intensity traffic can be considered as optional. It can be used as means to compare NR solutions with the performance observed in LTE-V2X simulations.
4. Simulation Profile for High QoS Traffic
Support for QoS requirements has been defined as part of the study. A proposed high QoS simulation profile is shown in Table 3.
Table 3: Proposed High QoS Simulation Profile
	Category
	Assumption

	Traffic Type
	Groupcast

	Sidelink Frequency
	FR1

	Traffic models
	Periodic: Medium Intensity; 100ms inter-packet arrival
Aperiodic: Medium Intensity

	Simulation Environment
	Urban

	UE Drop and Mobility
	Urban: Option A, B

	Number of Tx/Rx Antenna elements
	2Tx/4Rx

	Antenna Models
	Option A

	Channel Model
	As defined

	SL Simulation BW
	40MHz



Proposal 2: Table 3 is adopted as the baseline simulation profile for evaluating sidelink performance for high QoS traffic in NR-V2X.
5. gNB and UE-Type RSU Simulation Profiles
Sidelink traffic can also be supported by gNB and UE-Type RSU deployments. Macro BS and UE-Type RSUs have been defined as part of the SI. In Table 4, a set of simulation profiles for gNB and RSUs have been defined.
Table 4: Proposed gNB and RSU Simulation Profiles
	
	UE-Type RSU
	Macro gNB

	QoS
	High QoS, Normal QoS
	High QoS, Normal QoS

	Traffic Type
	Groupcast, Unicast
	Groupcast, Unicast, Broadcast

	Sidelink Frequency
	FR1
	FR1

	Traffic models
	Periodic: Medium Intensity
Aperiodic: Medium Intensity
	Periodic: Medium Intensity
Aperiodic: Medium Intensity

	Simulation Environment
	Urban
	Highway, Urban

	UE Drop and Mobility
	Urban: Option A, B
	Highway: Option A, B
Urban: Option A, B

	Number of Tx/Rx Antenna elements
	2Tx/4Rx
	TBD

	Antenna Models
	As defined
	As defined

	Channel Model
	As defined
	As defined

	SL Simulation BW
	40MHz
	40MHz

	UL/DL BW
	N/A
	40MHz



Proposal 3: Table 4 is adopted as the baseline set of simulation profiles for evaluating sidelink performance with UE-Type RSU and/or with Macro gNB Uu links n NR-V2X.
6. Conclusion
In this contribution, we propose a set of simulation profiles for sidelink, high QoS, gNB and UE-Type RSU deployments and synchronization simulations. The purpose is to streamline the set of simulations by mapping use-cases to each category and simplifying the total number of combinations. The following is proposed:
Proposal 1: Table 2 is adopted as the baseline set of simulation profiles for evaluating sidelink performance in NR-V2X for normal QoS traffic.
Proposal 2: Table 3 is adopted as the baseline simulation profile for evaluating sidelink performance for high QoS traffic in NR-V2X.
Proposal 3: Table 4 is adopted as the baseline set of simulation profiles for evaluating sidelink performance with UE-Type RSU and/or with Macro gNB Uu links n NR-V2X.
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