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1	New positioning subtests in Rel-16

NR Rel-16 introduced four new subtests in TS 37.571-2, corresponding to new positioning methods:
· Subtest 19: Multi-RTT (Round-trip time with one or more neighbour cells).
· Subtest 20: DL-AoD (DL angle of departure with beam sweeping).
· Subtest 21: DL-TDOA (DL time difference of arrival).
· Subtest 22: NR E-CID (Enhanced cell ID).
Except for NR E-CID, all these methods require the SS to transmit DL-PRS (Positioning Reference Signals) on NR cell(s) which the UE will use to perform various measurement to calculate its location. The purpose of this document is to determine the improvements needed in the positioning test model to support the configuration of DL-PRS signals in the SS. 
The table below summarises what cells need to be simulated and configured with DL-PRS in each case.
	Method (subtest)
	Simulated cells transmitting DL-PRS

	
	UE-Assisted / LPP Abort
	UE-Based

	Multi-RTT (subtest 19)
	NR Cell 1
	N/A

	DL-AoD (subtest 20)
	NR Cell 1
	NR Cell 1, NR Cell 2

	DL-TDOA (subtest 21)
	NR Cell 1, NR Cell 2
	NR Cell 1, NR Cell 2, NR Cell 3, NR Cell 4



2	Scheduling of NR DL-PRS info

According to the specific message content of NR-DL-PRS-Info (TS 37.571-2) only one DL-PRS resource is transmitted per NR cell. This DL-PRS resource is configured as follows:
· Frequency: 24 PRBs with SCS, startPRB, PointA and CyclicPrefix configured as those for the cell.

· Time: 2 first symbols of slots fulfilling the condition specified in TS 38.211, 7.4.1.7.4; which considering periodicity of 160 ms and offset of 11 ms (see NOTE below) results in the following time locations:

    (10 SFN + Slot  – 11 ) mod 160 = 0    for SCS 15 kHz    Slot 1 of frames with SFN 17, 33, 49…
 
    (20 SFN + Slot  – 11 ) mod 320 = 0    for SCS 30 kHz    Slot 11 of frames with SFN 0, 8, 16 … 

    (80 SFN + Slot  – 11 ) mod 1280 = 0  for SCS 120 kHz   Slot 11 of frames with SFN 0, 16, 32 …
NOTE: 	The prose author proposed to configure an offset of 10 ms (dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16), but his value would schedule DL-PRS on slot 0 which would clash with the scheduling of UL grants. It is under discussion to change this parameter to 11 ms. 
The tables below show how the transmission of DL-PRS (in light green colour) would co-exist with other data scheduling in the SS for different SCSs. We can see that there is no clashing with other transmissions on the SS.
 
DL-PRS scheduling for FR1: FDD, SCS=15kHz
	Frame 17, 33, 39, …

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	PDCCH (UL)
	Slot 0
	0
	DL-PRS
	Slot 0
	0
	PDCCH
(DL)
	Slot 0
	0
	
	Slot 0
	0
	PUSCH
	Slot 0
	0
	PDCCH (UL)
	Slot 0
	0
	
	Slot 0
	0
	PDCCH
(DL)
	Slot 0
	0
	
	Slot 0
	0
	PUSCH
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	1
	
	
	1
	

	
	2
	SSB#0
	
	2
	
	
	2
	PDSCH
	
	2
	
	
	2
	
	
	2
	
	
	2
	
	
	2
	PDSCH
	
	2
	
	
	2
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	SSB#1
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	8
	
	
	8
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	8
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	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
	
	
	9
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	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	
	
	10
	

	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	
	
	11
	

	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	
	
	12
	

	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	
	
	13
	

	



DL-PRS scheduling for FR1: TDD, SCS=15kHz
	Frame 17, 33, 39, …

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	DL
	PDCCH
(UL)
	Slot 0
	0
	DL
	DL-PRS
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	PUSCH
	Slot 0
	0
	DL
	PDCCH (UL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	PUSCH

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	SSB#0
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	

	
	8
	DL
	SSB#1
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	

	



DL-PRS scheduling for FR1: TDD, SCS=30kHz
	Frame 0, 9, 16, …

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	
	Slot 0
	0
	DL
	DL-PRS
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	DL
	
	Slot 0
	0
	UL
	

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	SSB#0
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	

	
	8
	DL
	SSB#1
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	

	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	PDCCH (UL)
	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	PUSCH
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	PDCCH (UL)
	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	PUSCH

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	
	
	
	7
	UL
	

	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	UL
	

	




 DL-PRS scheduling for FR2, SCS=120 kHz
	Frame 0, 16, 32, …

	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	UL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	
	Slot 0
	0
	DL
	PDCCH
(DL)
	Slot 0
	0
	UL
	
	Slot 0
	0
	DL
	

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	

	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	PDSCH
	
	2
	UL
	
	
	2
	DL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	

	
	4
	DL
	SSB#0
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	

	
	8
	DL
	SSB#1
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	

	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	

	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	

	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	

	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	

	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	UL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	
	Slot 1
	0
	DL
	

	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	

	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	

	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	

	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	

	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	

	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	

	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	

	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	

	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	

	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	

	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	

	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	

	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	DL-PRS
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	UL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	DL
	
	Slot 2
	0
	UL
	

	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	DL
	
	
	1
	UL
	

	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	DL
	
	
	2
	UL
	

	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	DL
	
	
	3
	UL
	

	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	DL
	
	
	4
	UL
	

	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	DL
	
	
	5
	UL
	

	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	DL
	
	
	6
	UL
	

	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	DL
	
	
	7
	UL
	

	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	DL
	
	
	8
	UL
	

	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	DL
	
	
	9
	UL
	

	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	
	
	10
	DL
	
	
	10
	DL
	
	
	10
	
	
	
	10
	DL
	
	
	10
	UL
	

	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	
	
	11
	DL
	
	
	11
	DL
	
	
	11
	
	
	
	11
	DL
	
	
	11
	UL
	

	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	DL
	
	
	12
	UL
	
	
	12
	DL
	
	
	12
	UL
	

	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	DL
	
	
	13
	UL
	
	
	13
	DL
	
	
	13
	UL
	

	Slot 3
	0
	DL
	
	Slot 3
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There will also be no clash with the transmission of MIB, SIB1 and SI, as we can see after comparing with TS 38.523-3, clause 7.3.3.2.
                                                                                                         
3	Test model 

It is proposed to add new clauses 6B.2.4 and 6B.2.5 into TS 37.571-4:

[bookmark: _Hlk83893666]6B.2.4	NR Multi-RTT, DL-AoD and DL-TDOA positioning test model
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Figure 6B.2.4-1: NR Multi-RTT, DL-AoD and DL-TDOA test model
The NR Multi-RTT, DL-AoD and DL-TDOA test model is the same as the NR/5GC Layer 3 test model (TS 38.523-3 [24], clause 5.2.1.1) with an additional port to configure the DL Positioning Reference Signal (DL-PRS) in the NR cells. The extension of NR ASPs is defined in annex X [TBD].
The simulated NR Multi-RTT, DL-AoD and DL-TDOA environments are specified in TS 37.571-2 [3], clauses 8.2.9, 8.2.10 and 8.2.11, respectively. The DL-PRS is transmitted according to TS 38.211 [xx], clause 7.4.1.7.
The UE is configured in normal mode. On UE side Ciphering/Integrity (PDCP and NAS) is enabled. The tests are performed on C-Plane.
The DL-PRS is transmitted by the physical layer of the NR cell(s) in the SS. The assistance data to provide the UE with the configuration of the DL-PRS is sent from the SS to the UE via LPP signalling.
For Multi-RTT, the SS will be also configured through the NR_SYS port to receive UL-SRS from the UE. 

6B.2.5	NR E-CID test model

The test model is the same as the NR/5GC Layer 3 test model (TS 38.523-3 [24], clause 5.2.1.1).

4	ASP extensions 

The image below describes the structure of the new type that will be sent on the NR_SYS_POSEXT port.

[image: ]


module NR5GC_POS_ASP_TypeDefs {
  /* Type definitions for configuration of DL Positioning Reference Signal in the system simulator;
   * Common design principles: refer to 3GPP TS 38.523-3 [24] annex D.
   */

  import from CommonDefs all;
  import from NR_CommonDefs all;
  import from LPP_PDU_Definitions language "ASN.1:2002" all with {encode "UNALIGNED_PER_OctetAligned"};

  //****************************************************************************
  //****************************************************************************

  group NR_System_Configuration_PosExt {
  //****************************************************************************
  // Formal ASP Definitions for NR5GC DL-PRS system configuration
  //****************************************************************************

  type union NR_SystemRequest_PosExt_Type {                     /* NOTE: Same structure as NR_SystemRequest_Type in 3GPP TS 38.523-3 [24] annex D */
    NR_CellConfigRequest_PosExt_Type    Cell                    /* configure DL-PRS in an NR cell;
                                                                   the cell shall be configured as usual beforehand and SS shall raise an error when the cell does not exist yet;
                                                                   there is no explicit release of the PRS but the whole cell needs to be released */
  };

  type union NR_SystemConfirm_PosExt_Type {                     /* confirmations for system configuration;
                                                                   in general to be sent after the configuration has been done */
    Null_Type                           Cell                    /* (no further parameters from SS) */
  };

  } // End group NR_System_Configuration_PosExt

  //****************************************************************************

  group NR_Cell_Configuration_PosExt { /* Specific Info for DL-PRS Cell Configuration Primitive */

  // Primitive definition covers:
  // - Initial PRS configuration
  // - PRS reconfigurations

  //----------------------------------------------------------------------------

  group NR_Cell_Configuration_Common_PosExt {

  type union NR_CellConfigRequest_PosExt_Type {                 /* NOTE: Same structure as NR_SystemRequest_Type in 3GPP TS 38.523-3 [24] annex D */

    NR_CellConfigInfo_PosExt_Type       AddOrReconfigure         /* for PRS configuration of given cell:
                                                                 * CellId : identifier of the cell to be configured
                                                                 * RoutingInfo : None
                                                                 * RlcBearerRouting : 'None'
                                                                 * MacBearerRouting : 'omit'
                                                                 * TimingInfo : Now (for initial configuration and for reconfiguration in general)
                                                                 * ControlInfo : CnfFlag:=true; FollowOnFlag:=false (in general) */
  };
  
  type record NR_CellConfigInfo_PosExt_Type {                   /* NOTE: Same structure as NR_SystemRequest_Type in 3GPP TS 38.523-3 [24] annex D */
    /* common information for initial cell configuration or reconfiguration;
       in case of reconfiguration OMIT means 'keep configuration as it is' */
    NR_CellConfigPhysicalLayer_PosExt_Type       PhysicalLayer     optional      /* Extended DL-PRS information for a cell */
  };

  type record NR_CellConfigPhysicalLayer_PosExt_Type {          /* NOTE: Same structure as NR_SystemRequest_Type in 3GPP TS 38.523-3 [24] annex D */
    // Physical layer:
    NR_CellConfigPhysicalLayerDownlink_PosExt_Type  Downlink optional  /* Default settings regarding physical control DL-PRS signal */
  };

  } // End sub-group NR_Cell_Configuration_Common_PosExt

  //----------------------------------------------------------------------------

  group Downlink_Physical_Layer_Configuration_PosExt {
  /* Downlink physical layer configuration:
   * - DL-PRS Frequency Layer configuration.
   * - DL-PRS TRP configuration.
   */
  type NR_DL_PRS_PositioningFrequencyLayer_r16.dl_PRS_SubcarrierSpacing_r16   DlPrs_SCS_Type;
  type NR_DL_PRS_PositioningFrequencyLayer_r16.dl_PRS_CombSizeN_r16           DlPrs_CombSizeN_Type;
  type NR_DL_PRS_PositioningFrequencyLayer_r16.dl_PRS_CyclicPrefix_r16        DlPrs_CyclicPrefix_Type;
  
  type record DlPrs_FreqLayerConfig_Type {
    integer                   DlPrs_ResourceBW    optional,
    DlPrs_CombSizeN_Type      DlPrs_CombSizeN     optional
  };
  
  type record DlPrs_TRPConfig_Type {
    NR_DL_PRS_SFN0_Offset_r16  NrDlPrsSfn0Offset              optional,
    integer                    NrDlPrsExpectedRstd            optional,
    integer                    NrDlPrsExpectedRstdUncertainty optional,
    NR_DL_PRS_Info_r16         NrDlPrsInfo                    optional
  };
 
  type record DL_PRSConfig_Type {
    /* to configure DL-PRS for positioning;
     * all fields are declared as optional to allow single reconfigurations; in this case omit means "keep as it is" */
    DlPrs_FreqLayerConfig_Type     DlPrs_FreqLayerConfig    optional,
    DlPrs_TRPConfig_Type           DlPrs_TRPConfig          optional
  };

  type record NR_CellConfigPhysicalLayerDownlink_PosExt_Type {
    /* all fields are declared as optional to allow single reconfigurations; in this case omit means "keep as it is" */
    DL_PRSConfig_Type            DL_PRSConfig    optional
  };

  } // End sub-group Downlink_Physical_Layer_Configuration_PosExt

  } // End group NR_Cell_Configuration_PosExt

  //****************************************************************************

  group NR_System_Interface_PosExt {

  type record NR_SYSTEM_CTRL_POSEXT_REQ {
    NR_ReqAspCommonPart_Type       Common,         /* For configuration of DL-PRS TimingInfo is now */
    NR_SystemRequest_PosExt_Type   Request         /* configure a DL-PRS in a cell */
  };

  type record NR_SYSTEM_CTRL_POSEXT_CNF {
    NR_CnfAspCommonPart_Type       Common,         /* TimingInfo is ignored by TTCN
                                                 * => SS may set TimingInfo to "None" */
    NR_SystemConfirm_PosExt_Type   Confirm
  };

  type port NR_SYSTEM_POSEXT_PORT message {  /* NR PTC: Ext Port for system configuration of DL-PRS */
    out NR_SYSTEM_CTRL_POSEXT_REQ;
    in  NR_SYSTEM_CTRL_POSEXT_CNF;
  };

  } // End group NR_System_Interface_PosExt

} 
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