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1. Introduction

In RAN4#92bis, it was agreed to conduct further system level simulation for UE positioning performance, based on the WF [1]. The WF mainly adds assumptions on PRS configurations, so together with system level assumptions agreed in RAN4#92 [2], companies can evaluate the final UE positioning performances for different scenarios with PRS configurations.
In this paper we will provide further simulation results based on [1] and [2].
2. Discussion
2.1. Simulation setup
As there are huge number of combinations from the assumptions in [1] and [2], we only simulated a subset of scenarios, as described below:

· FR1 only in UMa and UMi scenarios

· 15kHz SCS with 10MHz and 50MHz PRS BW, 30kHz with 20MHz and 100MHz PRS BW

· PRS comb: comb-2 with 2 symbols, comb-6 with 6 symbols

· PRS repetition: disabled

· No PRS muting, No PRS power boosting

· Positioning technique: OTDOA

For each UE, the strongest TRP is used as the reference cell, and in total 8 TRPs with unique locations are used for RSTD measurement and positioning fix. In addition, the TRPs are filtered by an SINR threshold of -13dB, i.e. for some UE the number of TRPs used for positioning fix is less than 8 since it can only see less than 8 TRPs with SINR above -13dB.
We understand the main purpose of the simulation is to find out proper side conditions in terms of number of TRPs, SINR for TRPs, PRS configuration (BW, comb, repetition, muting, power boosting) for requirements. For evaluation, we compare the positioning performance of each simulated case with the regulatory requirements for NR positioning, i.e. Horizontal positioning error <= 50m for 80% of UEs.

2.2. Simulation results

In this section, we will provide the simulation results. The SINR distribution for 8 strongest TRPs are shows in Figure 1 for 15kHz SCS UMa scenario, and in Figure 2 for 30kHz SCS UMi scenario.
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(a) 10MHz BW, comb-2
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(b) 10MHz BW, comb-6
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(c) 50MHz BW, comb-2
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(d) 50MHz BW, comb-6


Figure 1: SINR CDF for 15kHz SCS UMa
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(a) 20MHz BW, comb-2
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(b) 20MHz BW, comb-6
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(c) 100MHz BW, comb-2
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(d) 100MHz BW, comb-6


Figure 2: SINR CDF for 30kHz SCS UMi
From the figures, we have the following observations.

Observation 1: With comb-2, the lowest 20% UE can only see 2 TRPs with SINR above -13dB.
Observation 2: With comb-6, the lowest 20% UE can see 4-5 TRPs with SINR above -13dB.

The positioning error, in terms of positioning error for lowest 20% UE for the above cases are shown in Table 1.
Table 1: positioning error for lowest 20% UE
	
	15kHz SCS UMa
	30kHz SCS UMi

	
	10MHz BW
	50MHz BW
	20MHz BW
	100MHz BW

	Comb-2
	n.a.
	n.a.
	n.a.
	n.a.

	Comb-6
	132
	85
	45
	15


From the table, it can be seen that due to number of visible TRP being lower than 3 for lowest 20% UE with comb-2, these UE could not have positioning fix. For comb-6, we can see that there is a clear dependency based on PRS BW, more specifically,
Observation 3: With comb-6, the regulatory requirements cannot be met even with 50MHz BW in UMa.

Observation 4: With comb-6, the regulatory requirements can be met with 20MHz BW in UMi.

Based on the simulation results, we propose we propose

Proposal: The -13dB SINR may need to be extended if requirements are to be defined for comb-2 PRS.
3. Conclusions

In this paper we provided some system level simulation results for NR positioning.
Observation 1: With comb-2, the lowest 20% UE can only see 2 TRPs with SINR above -13dB.

Observation 2: With comb-6, the lowest 20% UE can see 4-5 TRPs with SINR above -13dB.

Observation 3: With comb-6, the regulatory requirements cannot be met even with 50MHz BW in UMa.

Observation 4: With comb-6, the regulatory requirements can be met with 20MHz BW in UMi.

Proposal: The -13dB SINR may need to be extended if requirements are to be defined for comb-2 PRS.
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