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1 Introduction

In this contribution, we present SLS evaluations for a subset of the representative use cases agreed for performance evaluations to be used for collection of results and observations in TR 38.824.
2 Rel.15 Enabled Use Cases
In this section, Rel.15 enabled use cases are analysed. Namely, both Indoor Hotspot area and Urban Macro scenario in 4 GHz carrier are assumed. Other assumptions are listed in Appendix section.
2.1 Indoor Hotspot

2.1.1 UL Traffic
First, we present CDF of packet error rates per UE. Four different loadings are evaluated: 100 packets per second per UE (0.2560 Mbps), 250 packets/sec/UE (0.64 Mbps), 400 packets/sec/UE (1.024 Mbps), and 500 packets/sec/UE (1.28 Mbps). The results are collected in Figure 1.
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Figure 1. CDF of PER per UE, UL, R.15 InH

Given that the use case assumes 99.999% reliability, we further plot only point of CDF at 1e-5 PER level which provide percentage of UEs having better or equal PER. It may also be interpreted as satisfaction ratio. The satisfaction ratio is shown in Figure 2.
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Figure 2. Ratio of satisfied UEs with 1 ms @ 1e-5 PER, UL, R.15 InH

Observation 1:

· For Rel.15-enabled use cases in InH deployments, URLLC capacity under assumption of X = 5% is around 1.1 Mbps for UL traffic.
2.2 Urban Macro

2.2.1 UL Traffic

First, we present CDF of packet error rates per UE. Four different loadings are evaluated: 100 packets per second per UE (0.2560 Mbps), 250 packets/sec/UE (0.64 Mbps), 400 packets/sec/UE (1.024 Mbps), and 500 packets/sec/UE (1.28 Mbps). The results are collected in Figure 3.
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Figure 3. CDF of PER per UE, UL, R.15 UMa

As it can be seen, there is a portion of UEs which in outage in terms of URLLC service, so that they cannot be served with any scheduling strategy due to link budget limitations. It may be mainly explained by deep indoor users which are power limited.

Given that the use case assumes 99.999% reliability, we further plot only point of CDF at 1e-5 PER level which provide percentage of UEs having better or equal PER. It may also be interpreted as satisfaction ratio. The satisfaction ratio is shown in Figure 4.
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Figure 4. Ratio of satisfied UEs with 1 ms @ 1e-5 PER, UL, R.15 UMa

Observation 2:

· For Rel.15-enabled use cases in Uma deployments, URLLC capacity is not achieved under assumed loading conditions for UL traffic.
3 Conclusions

This contribution collects SLS evaluation results for the use cases agreed to be studied in Rel.16 eURLLC.
Appendix – System Level Evaluation Assumptions

Table 1 System-level evaluation assumptions. Additional or different from ones listed in TR 38.824.
	Parameters
	Value

	BS antenna configurations
	4 Rx

	UE antenna configuration
	1 Tx

	Number of UEs per cell
	10 URLLC in average

	Simulation bandwidth 
	InH: 20 MHz
UMa: 40 MHz

	SCS 
	30 kHz

	Resource granularity
	7 symbols (1 DMRS)

	Link adaptation
	Fixed lowest MCS

	Power control
	P0 to achieve target SNR = 20 dB, alpha = 0.8

	Scheduler
	FIFO for URLLC

	HARQ
	1 ReTX is possible

	Traffic model
	FTP model 3, 32 bytes packet size, 1 ms delay budget

	Number of simulated packets
	10000 per UE
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