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Introduction
At RAN4 #92, work for the NR positioning Rel-16 work item [1] was started. Agreement was found in [2] to specify RRM requirements for RSTD in RRC_CONNECTED based on DL PRS. Simulation assumptions and performance metrics for system level simulations, in order to derive RSRP and SINR distributions for the best N cells (N ≥ 5) for subsequent link level simulations, were agreed in [3]. At RAN4#92-Bis simulation assumptions were refined [4].   
This contribution lists our preliminary simulation results according to the agreed refined simulation setup in [4]. 
Simulation assumptions 
The simulation assumptions are depicted in this section.
A subset of scenarios has been simulated, which is described below.  The simulation setup aligns to the NR positioning study in RAN1 [5] for some parameters.
Simulated scenarios
· PRS configuration
· comb-6
· Number of repetitions (within PRS period): no repetition for all scenarios
· no power boosting 
· no muting
· PRS BW and SCS: 
· 30 kHz in FR1 (at 4 GHz): 100 MHz 
· 120 kHz in FR2 (at 30 GHz): 100 MHz
· 3-reuse PCI planning within a site (e.g., cells with PCIs 1, 2, and 3 belong to the same site) is assumed, PRS comb is then mapped to PCIs,
· Time offset of the PRS is the same in all cells
· No other signals/channels in the PRS symbols.
· Beams are not explicitly modelled in FR2 
· static beams with best beam correspondence are used in the simulator
· Scenarios: UMi and UMa (FR1), UMi (FR2) with network layout containing 7 sites for each of them
· BS heights are according to [5], i.e. default BS height values are assumed as used in the NR positioning study. 
· UMi: BS height is 10 m. All UEs outdoor. 
· UMa: BS height is 25 m. 50% UEs indoor inside an 8-floor building, uniformly distributed within floor 4-8. In addition, outdoor UE speed should be 60 kmph and indoor UE speed should be 3 kmph.
· Collective statistics are reported for indoor UE and outdoor UE in this contribution.
Performance metrics
· For performance metrics, SINR (=Es/Iot) distributions for the best 5 cells for the above scenarios are evaluated for the following setting: 
· Simulation length: 2500 subframes, SINR is averaged over all subframes
· simulated UE’s: ~ 300
· For each distribution, the SINR ratios for the 5-percentile of the CDF is given, corresponding to 95 percentile with SINR ratio above this SINR level. This aligns to the SINR(95% UE, X) terminology, used in [6], in order to identify the SINR level of the Xth strongest cell, met for a subset of at least 95% UE’s for a given scenario. The sourcing companies’ view is that the CDF percentile of 5 %, 10% or 20% should be agreed in RAN4 for RSTD system simulations and for setting up corresponding RRM requirements.
Simulation results 
Simulation results for the above described three scenarios and above listed settings are depicted in this section. 
3.1 	Scenario 1: UMi, FR1, 100 MHz
The CDF curves for SINR of the 5 strongest cells for Scenario 1 are depicted in Figure 1.
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Figure 1: SINR CDF curves for 5 strongest cells (Scenario 1).
The SINR ratios for 5-percentile of the CDF are listed in Table 1.
Table 1: SINR [dB] ratios for 5-percentile of the CDF for Scenario 1.
	 Scenario
	1st cell
	2nd cell
	3rd cell
	4th cell
	5th cell

	UMi, FR1, 100 MHz
	-3.18
	-18.73
	-24.63
	-28.6
	-30.11



3.2 Scenario 2: UMi, FR2, 100 MHz
The CDF curves for SINR of the 5 strongest cells for Scenario 2 are depicted in Figure 2.
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Figure 2: SINR CDF curves for 5 strongest cells (Scenario 2).
The SINR ratios for 5-percentile of the CDF are listed in Table 2.
Table 1: SINR [dB] ratios for 5-percentile of the CDF for Scenario 2.
	 Scenario
	1st cell
	2nd cell
	3rd cell
	4th cell
	5th cell

	UMi, FR1, 100 MHz
	10.37
	-11.84
	-15.87
	-25.04
	-30





3.3 	Scenario 3: UMa, FR1, 100 MHz 
The CDF curves for SINR of the 5 strongest cells for Scenario 3 are depicted in Figure 3.
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Figure 3: SINR CDF curves for 5 strongest cells (Scenario 3).
The SINR ratios for 5-percentile of the CDF are listed in Table 3.
Table 3: SINR [dB] ratios for 5-percentile of the CDF for Scenario 3.
	 Scenario
	1st cell
	2nd cell
	3rd cell
	4th cell
	5th cell

	UMa, FR1, 100 MHz
	-3.11
	-19.5
	-28.03
	-30.73
	-36.94



Discussion
The above depicted results provide the SINR distributions for the strongest 5 cells for a subset of agreed scenarios agreed at RAN4 #92-Bis: 
· UMi in FR1 with 100 MHz PRS bandwidth
· UMi in FR2 with 100 MHz PRS bandwidth
· UMa in FR1 with 100 MHz PRS bandwidth
which serve well for defining appropriate Es/Iot ratios for link-level simulations for RSTD in NR. The following proposal is made: 
Proposal: 	Take into account the system level simulation results reported in section 3 in the RAN4 discussion.
Further system-level simulation results for lower PRS bandwidth of 20 MHz are planned to be contributed in a revision of this paper to the present meeting.
Conclusion
This contribution lists our preliminary system-level simulation results for SINR distributions for the strongest 5 cells for a subset of agreed scenarios agreed at RAN4 #92-Bis: 
· UMi in FR1 with 100 MHz PRS bandwidth
· UMi in FR2 with 100 MHz PRS bandwidth
· UMa in FR1 with 100 MHz PRS bandwidth
[bookmark: _GoBack]The following proposal is made: 
Proposal: 	Take into account the system level simulation results reported in section 3 in the RAN4 discussion.
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