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Introduction
At RAN4 #96-e, it was agreed to investigate the Ês/Iot side condition for link simulations, related to gNB measurements based on SRS for positioning, by means of system simulations for scenarios targeted for NR deployment. Simulation assumptions were approved in [1].  
This contribution lists our system simulation results for a subset of the simulation assumptions. Note, results for UMi scenario will be added in an update of this paper in R4-2016159.
Simulation assumptions 
The simulation assumptions are aligned to [1]. A subset of scenarios has been simulated, which is described below.
Simulated scenarios
· Network layout
· Hexagonal grid, 7 macro sites with 3 sectors per site with propagation wrap around
· FR1 (at 4 GHz): UMa with ISD = 500 m [2] 
· FR2 (at 40 GHz): UMi with ISD = 200 m [2]   (not included in this paper)
· No synchronization error assumed.
· Propagation and equipment 
· Interferer radio channel: AWGN
· 4 UE Tx antenna / 2 BS Rx antennas (SINR is recorded per antenna branch and no difference to 1Tx / 1 Rx is expected due to averaging over multiple receptions.)
· Load: 1 UE / 5 UE / 10 UE per cell.
· Antenna model and parameters according to [1]. For FR2, static beams with best beam correspondence are used.
· BS heights are according to [3], i.e. default BS height values are as used in the NR positioning study. 
· UMa: BS height is 25 m. 
· UMi: BS height is 10 m.  (not included in this paper)
· UE location and speed are aligned to [3]:
· UMi and UMa: All UEs outdoor and stationary. 
· SRS configuration
· FR1 (4 GHz): SRS BW=100 MHz (Scenario 1), 10 MHz (Scenario 2); SCS=30 kHz
· FR2 (40 GHz): SRS BW = 200 MHz (Scenario 3); SCS = 120 kHz  (not included in this paper)
· Symbol size=4, transmission comb number=4, cyclic shift max number=12
· TX power = 23 dBm. Perfect TA adjustment according to [1].
· Comb-4 RE offsets for intercell interference are randomly allocated.
· No SRS slot offset is configured (SRS of cells are fully overlapping in time).
Performance metrics
· For performance metrics, SINR CDF distribution, determined as 
CINR
[bookmark: _Hlk54273050][bookmark: _Hlk54272995][bookmark: _GoBack]over configured SRS RE’s in an SRS symbol (corresponding to average estimated Ês/Iot), is evaluated for the serving cell for the above scenarios. SINR for neighbor cells are not evaluated, as these ratios depend on the individual deployment scenario and on the considered neighbor cell set size N (N ≥ 1), i.e. the ratio is derived from Nth strongest neighbor cell. As this discussion is not straightforward, it is proposed to adopt the Ês/Iot ratio of -16.9 dB for neighbor cells in link simulations as defined in [4].
· For each distribution, the SINR ratios for the 10-percentile and 20-percentile of the CDF are given, corresponding to 90- percentile and 80-percentile, respectively, with SINR above this SINR ratio. The 20-percentile level aligns to the regulatory requirements for NR positioning, i.e. Horizontal positioning error <= 50m for 80% of UEs [3] and was also considered in DL evaluations for RSTD, PRS-RSRP and UE Rx-Tx time difference measurements.
Simulation results 
Simulation results for the above described three scenarios and above listed settings are depicted in this section. 
Scenario 1: UMa, FR1, 100 MHz
The CDF curve for SINR of the serving cell for Scenario 1 is depicted in Figure 1 for different UE loads per cell.
[image: ]
Figure 1: SINR CDF for UMa FR1, 100 MHz
The SINR ratios for 10-percentiile and 20-percentile of the CDF are listed in Table 1.
Table 1: SINR [dB] ratios at different CDF levels for Scenario 1.
	 Scenario 1
	1 UE per cell
	5 UE per cell
	10 UE per cell

	SINR (20-percentile)
	2.20
	-9.9
	-19.15

	SINR (10 percentile)
	0.35
	-12.30
	-20.80



Scenario 2: UMa, FR1, 10 MHz
The CDF curve for SINR of the serving cell for Scenario 2 is depicted in Figure 2 for different UE loads per cell.
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Figure 2: SINR CDF for UMa FR1, 10 MHz
The SINR ratios for 10-percentiile and 20-percentile of the CDF are listed in Table 2.
Table 2: SINR [dB] ratios at different CDF levels for Scenario 2. 
	 Scenario 2
	1 UE per cell
	5 UE per cell
	10 UE per cell

	SINR (20-percentile)
	3.83
	-9.64
	-16.51

	SINR (10 percentile)
	2.05
	-13.58
	-18.39



3.3 	Scenario 3: UMi, FR2, 200 MHz
Results will be added in an update of this paper. 
Discussion
The above depicted results provide the SINR distributions for the serving cell for a subset of agreed scenarios agreed at RAN4 #96-e: 
· UMa in FR1 with 100 MHz SRS bandwidth
· UMa in FR1 with 10 MHz SRS bandwidth
· UMi in FR2 with 200 MHz SRS bandwidth (not included in this paper)
which serve well for defining appropriate Ês/Iot ratios for link simulations for gNB Rx-Tx time difference and for SRS-RSRP for the serving cell. 
It is proposed to derive the SINR ratios from the 10-percentile CDF point for the medium load case (5 UE per cell), as the high load case (10 UE per cell) assumes a high degree of overlapping between SRS which is not typical in case of configurations making use of the SRS slot offset. The 10-percentile figure is chosen to enable higher reliability of the positioning estimate versus the regulatory requirement. With this approach, following side conditions are determined (for FR1 the average of Scenario 1 and Scenario 2 is taken):
· FR1: SINR = -12.9 dB
· FR2: SINR = FFS
The following proposal is made: 
Proposal 1: 	Take into account the system simulation results reported in section 3 in the discussion related to the definition of Ês/Iot ratio as side condition for the serving cell and
1a) Select Ês/Iot = -12.9 dB as side condition for serving cell in FR1.
1b) Select Ês/Iot = FFS as side condition for serving cell in FR2.
Conclusion
This contribution lists our system simulation results in order to derive the Ês/Iot side condition for link simulations for determining accuracy requirements both for gNB Rx-Tx time difference and SRS-RSRP measurements for the serving cell, whilst for neighbor cells SINR=-16.9 dB according to the definition in [4] is proposed.
The following proposal is made:  
Proposal 1: 	Take into account the system simulation results reported in section 3 in the discussion related to the definition of Ês/Iot ratio as side condition for the serving cell and
1a) Select Ês/Iot = -12.9 dB as side condition for serving cell in FR1.
1b) Select Ês/Iot = FFS as side condition for serving cell in FR2.
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