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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The aim of the link level simulations is to find suitable boundary conditions for the formulation of tests. According to the agreements of the last meeting, the results are summarized and suggested for suitable boundary conditions. [4]
Link level simulations
Simulations assumptions
The table lists the compiled link simulation assumptions [4]. The scenarios are aligned to agreed settings for PRS-RSTD and PRS-RSRP link level simulations in [2] and for UE Rx-Tx time difference in [3].
[bookmark: _GoBack]
	Parameter
	Value

	
	FR1
	FR2

	Cell layout
	· 2 cells at distinct locations: <cell 1, cell2>, where cell 1 is the serving cell.
· 1 UE in cell 1 transmits p-SRS, received by cell1 and by cell2. 

	Network synchronization
	· Synchronous with time shifts <0 (cell 1), 3 us (cell 2)>
· Asynchronous with time shifts: <0 (cell 1), 7 symbols (cell 2) > 

	Duplex modes
	FDD and TDD

	TDD specific parameters (TTD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)
	· TDDConf.3.1 (120 kHz)

	Load in SRS symbols

	· No other SRS transmissions from other UEs on the same subcarriers of the SRS symbols

	Data and CCH load in non-SRS symbols

	1) 0% RE utilization 
2) 50% RE utilization in time
3) 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 5 MHz, 10 MHz, 20 MHz, 50 MHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 20 MHz, 50 MHz, 100 MHz
· 30 kHz
· FDD, TDD
	· 40 GHz
· 50 MHz, 100 MHz, 200 MHz
· 120 kHz
· TDD

	Propagation conditions [TS 38.101-4]
	AWGN,  
TDL-A (30 ns delay spread, 5Hz), 
TDL-B (100 ns delay spread, 200Hz)
· Option 1: TDL-C (300 ns delay spread, 100 Hz)
· Option 2: no TDL-C
	AWGN,
TDL-C (60 ns delay spread, 300 Hz)

	SRS Ês/Iot [dB]
	For cell 1: TBD (derived from system simulation)
For cell 2: 
TBD (derived from system simulation) 

-16.9 dB (starting point for cell 2)
	For cell 1: TBD (derived from system simulation)
For cell 2: 
TBD (derived from system simulation) 
-16.9 dB (starting point for cell 2)


	Number of gNB receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming) 

	gNB measurement bandwidth
	Full carrier bandwidth

	TA 
	Constant 

	Number of transmit SRS antennas
	1

	Number of SRS Resource sets 
	1 

	Number of SRS resources within one SRS resource set
	1
	1, TBD

	SRS transmission bandwidth (in PRBs)

	· 15 kHz: 
· 25 (5MHz), 52 (10MHz), 104 (20MHz), 264 (50MHz)
· 30 kHz: 
· 48 (20MHz),132 (50MHz), 272 (100MHz)
	· 120 kHz:
· 32(50MHz), 64(100MHz), 
	132 (200MHz)

	SRS comb size
	comb-2, comb-4, comb-8

	Number of symbols
	 for comb-2,  for comb-4,  and   for comb-8

	SRS repetition factor
	[bookmark: _Hlk49368084]1 (TS 38.211, clause 6.4.1.4.3)

	SRS periodicity
	40 ms, 160 ms

	Sequence or group hopping
	Disabled

	
Starting symbol ()
	 for comb-2,  for comb-4,  for comb-8


Table 3: General parameters and SRS for Positioning transmission configuration parameters

Performance Characteristics
At least the following performance characteristics are to be provided for TgNB-RX:
· TgNB-RX error CDFs for each cell
· 90%-ile of the TgNB-RX errors for each cell
In the above, 
· TgNB-RX error = abs(estimated TgNB-RX – ideal TgNB-RX ) (based on perfect channel and UE location knowledge).
At least the following performance characteristics are to be provided for SRS-RSRP:
· RSRP error CDFs for each cell
· 90%-ile of the RSRP errors for each cell
In the above, 
· SRS-RSRP error = estimated SRS-RSRP – ideal SRS-RSRP (based on perfect channel knowledge).
It is noted link simulation assumptions in Table 3 and performance characteristics above may also be used for RTOA, in case RAN4 agrees to define accuracy requirements for RTOA.




Simulations Results - FR1
All results in parts of Tc (0,509 ns, comparable to 0,15 m). 
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	-10
	-15
	-20

	15
	106
	2+2
	5,23
	8,31
	15,41

	
	
	4+4
	5,11
	8,89
	16,35

	
	
	8+8
	6,43
	8,02
	14,33

	30
	51
	2+2
	12,82
	13,32
	2642

	
	
	4+4
	12,74
	14
	2850

	
	
	8+8
	13,29
	14,51
	2671

	60
	24
	2+2
	12,15
	29,73
	6783

	
	
	4+4
	11,23
	27,62
	8950

	
	
	8+8
	11,29
	25,78
	9730
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Simulations Results – FR2
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	0,14
	0,35
	0,48

	
	
	 
	
	
	







Discussion of the results
The simulations show values under ideal conditions. They are very well suited as a basis for tests. The hardware is part of the base station, so the tests should be based on the same basics. The values themselves depend very much on the bandwidth and the receiving power. With good reception conditions, as we expect in the service cell, the results are very precise. In the neighboring cells it is much more difficult to get good results, even under ideal conditions with an SNR of -20 dB it is only possible to get good results above 100 MHz band width.

The goal is to define a value for the signal to noise ratio for the SRS signal (Ês/Iot). In the service cell the conditions are very good here is a value of 7 dB for many conditions in a good range. For the neighboring cell it can be said that at -20 dB only a few configurations still allow useful values. To cover as large a range as possible -13 dB would be a good reference value.

Conclusion
The Simulations show a large number of results under different side conditions. This is a basis to compare with the results with the results from other companies.
As requirements it
[bookmark: _Hlk55223530]Proposal 1: As side condition it is propose to use Ês/Iot = -13 dB for the neighbor cell and 20 dB more for the serving cell (Ês/Iot = 7 dB)  
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