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Introduction
[bookmark: _Ref178064866]An LS has been sent from SA2 to RAN1 and RAN2 [1], regarding combination of QoS characteristics values for eV2X services. In essence, two new standardized 5QI values are under consideration for eV2X services. RAN1 and RAN2 are requested to study if the following two new combinations of QoS characteristics values are feasible or not: 
· Case 1: PDB (Packet Delay Budget) = 5 ms, PER (Packet Error Rate) =  and MDBV (Maximum Data Budget Value) = 1354 bytes, for services Collision Avoidance and Platooning with high LoA 
· Case 2: PDB ~ 1.5 ms, PER =  and MDBV ~ 1300 bytes, for services Emergency Trajectory and Sensors information Sharing with high LoA 
In this contribution we provide preliminary system level simulation results for the feasibility of Case 1. 

Discussion
The QoS characteristics PDB, PER and MDBV in the LS need to be transformed into RAN1 requirements for performance evaluation. PDB includes both latency in core network and air interface latency. We assume a 2 ms core network latency as is assumed for remote driving scenario [2]. For PER we use the same value for packet error rate over air interface. Thus, we assume latency and reliability requirements to be 3 ms and 99.99%. 
The traffic for Case 1 designed for Collision Avoidance and Platooning with high LoA includes both periodic and a-periodic arrival of packets with sizes up to MDBV. For our simulations we assume period packet arrival with arrival interval of 5 ms and packets yielding a TBS of at least 1354 bytes. The actual TBS vary depending on scheduler and link adaptation choices of allocation size and MCS. To summarize we use the RAN1 requirements according to: 

Table 1: Case 1 requirements for RAN1 evaluation

	
	Reliability
	Air interface latency
	Data packet size and traffic model

	Case 1

	99.99%
	3ms 
	Packet size 1354 bytes
Periodic data arrival rate 200 packets per second




The system level simulation assumptions are summarized in Table 2 in the appendix. Since 30 kHz SCS is being used, a 3-ms air interface latency budget corresponds to 6 slots. Within this time limit, there could be many transmission strategies proposed, including segmentation or slot aggregation. In this contribution we schedule half-slots and use adaptive HARQ re-transmissions. Since traffic is periodic UL scheduling can be grant-based without relying on SR (traffic is assumed to be predictable). 
We assume Capability 2 processing capability and since N1 = 4.5 symbols we can use 1-symbol PDCCH and 1-symbol PUCCH which enables UE to send HARQ-ACK with n+1 timing for 7-OS TTI. PUSCH preparation time is 5.5 symbols which enable n+1 TTI timing from grant to PUSCH transmission. For gNB timing we assume n+3 re-transmission timing which leave 7-OS for gNB to decode HARQ-ACK and schedule and prepare a re-transmission assignment. 
The simulation results are summarized in Table 1. 
Table 1: Percentage of UEs fulfilling URLLC requirements 
	
	Number of UEs per cell

	
	5
	10
	15

	Downlink
	100%
	100%
	99.9%

	Uplink
	98.3%
	97.5%
	87.1%



[bookmark: _Toc535001300][bookmark: _Toc1160559]With the system level simulation assumption in Table 2 for Case1 more than 95% of UEs fulfill 3 ms latency and 99.99% reliability can be achieved with up to 10 UEs per cell.

[bookmark: _In-sequence_SDU_delivery]Conclusion
This contribution provides the evaluation results for the transport industry scenario. In section 2 we made the following observation.
Observation 1	With the system level simulation assumption in Table 2 for Case1 more than 95% of UE fulfill 3 ms latency and 99.99% reliability can be achieved with up to 10 UEs per cell.
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Appendix. Simulation assumptions

[bookmark: _Ref477421090]Table 2: System level simulation assumption
	Parameters
	Value

	Layout
	Single layer - Macro layer: Hex. Grid
1 site with 3 sectors

	Inter-BS distance
	500m

	Carrier frequency
	4 GHz

	Channel model 
	UMa in TR 38.901

	UE Tx power
	23dBm

	BS antenna configurations
	4Tx/4Rx ports; (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2), dH = 0.5λ, dV = 0.8λ; 3 degrees electrical antenna tilt

	BS antenna height
	25m

	BS antenna element gain + connector loss
	8 dBi

	BS receiver noise figure
	5dB

	UE antenna configuration
	2 Tx/4 Rx antenna ports

	UE antenna height
	3m

	UE antenna gain
	0dBi 

	UE receiver noise figure
	9 dB

	Total transmit power per TRxP
	49 dBm 

	Simulation bandwidth 
	40 MHz DL and 40 MHz UL

	Duplex mode
	FDD

	SCS 
	30 kHz

	UE distribution
	100% of users are outdoors 

	UE speed
	60 km/h

	UE power control
	alpha = 0.8, target SINR = 20 dB

	HARQ/repetition
	Adaptive HARQ re-transmissions 

	Channel estimation
	Ideal

	Traffic 
	Periodic, 200 packets/sec, TBS 1354 bytes
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