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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last meeting, the core part of R17 positioning measurements has been completed. In this contribution, we will provide our views on the following issues on performance requirements for latency reduction of positioning measurements.

1) Performance requirements for reduced number of samples
2) Performance requirements without measurement gaps
2. Performance requirements for reduced number of samples

For the impact of reduced number of samples, the following three factors need to be considered.
1) SINR side condition
2) Applicable propagation channel
3) Applicable PRS BW
2.1 SINR Side Condition
In the RAN4 #101-bis-e meeting, the associated conditions related to PRS measurement for reduced number of samples has been agreed as follows [1]:
	Issue 1-1-1: Number of samples (M1) excluding sample(s) for AGC and associated conditions
Agreements:
	Parameters
	Value

	No of samples w/o AGC (M1)
	1

	PRS Ês/Iot (dB)
	≥ -6

	Propagation conditions
	LOS

	PRS BW (RBs)
	≥ [48]

	Accuracy
	R16

	Repetition
	R16






[bookmark: OLE_LINK1]Considering low latency NR positioning measurements for R17 need to meet the existing R16 positioning accuracy requirements, the SINR side condition must be larger than -6dB. In addition, according to the agreed simulation assumptions in [2], for RSTD, -3dB for reference TRP and -6dB for neighbour TRP should be defined for latency reduction of positioning measurements. 
For PRS RSRP, the existing side condition for serving cell is -3dB and for neighbour cell is -13dB for R16 positioning. For latency reduction of positioning measurements, we suggest to define the SINR side condition of -3 dB and -6dB for PRS RSRP measurements.
For UE Rx-Tx time difference measurement, same as PRS RSRP, the SINR side condition of -3dB and -6dB should be clarified.
Proposal 1: For reduced number of samples of positioning accuracy measurement, the SINR side condition should be defined as follows:
For RSTD measurement, -3dB for reference cell and -6dB for neighbour cell.
For PRS RSRP measurement, -3dB for serving cell and -6dB for neighbour cell.
For UE Rx-Tx time difference measurement, -3dB for serving cell and -6dB for neighbour cell.
2.2 Applicable propagation channels
Based on the conclusion from [1], considering low latency NR positioning measurements for R17 need to meet the existing R16 positioning accuracy requirements, the LOS channel model need to be clarified in the requirements. In the existing positioning requirements, the fading channel is TDL-A (30ns delay spread, 5Hz) and TDL-C (60ns delay spread, 300Hz) for FR1 and FR2 respectively. In the agreed simulation assumptions in [2], TDL-D (30ns delay spread, 5Hz) channel model is assumed for FR1 and FR2. The details for TDL-D from 38.901 were duplicated as below:
	Table 7.7.2-4. TDL-D.
	Tap #
	Normalized delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-13.5
	Rayleigh

	2
	0.035
	-18.8
	Rayleigh

	3
	0.612
	-21
	Rayleigh

	4
	1.363
	-22.8
	Rayleigh

	5
	1.405
	-17.9
	Rayleigh

	6
	1.804
	-20.1
	Rayleigh

	7
	2.596
	-21.9
	Rayleigh

	8
	1.775
	-22.9
	Rayleigh

	9
	4.042
	-27.8
	Rayleigh

	10
	7.937
	-23.6
	Rayleigh

	11
	9.424
	-24.8
	Rayleigh

	12
	9.708
	-30.0
	Rayleigh

	13
	12.525
	-27.7
	Rayleigh

	NOTE:	The first tap follows a Ricean distribution with a K-factor of K1 = 13.3 dB and a mean power of 0dB.






From the above table, the power of LOS path is very high compared with other paths for TDL-D. Therefore, in our understanding, there exist very little difference for a sample between TDL-D channel model and AWGN channel model for positioning measurements which can be observed based on our simulation results in [3]. So it may be feasible to only define a channel model (i.e., AWGN or TDL-D) for latency positioning measurements including RSTD measurement, PRS RSRP measurement and UE Rx-Tx time difference measurement. Due to the test case for positioning measurement is based on AWGN channel, we propose to consider AWGN channel model.
Observation 1: The power of LOS path is very high compared with other paths for TDL-D and there exist very little difference for a sample between TDL-D channel model and AWGN channel model for positioning accuracy measurements.
Proposal 2: For reduced number of samples of positioning accuracy measurement including RSTD measurement, PRS-RSRP measurement and UE Rx-Tx time difference measurement, the AWGN channel model should be considered.
2.3 Applicable PRS BW
Based on the conclusion from [1], considering low latency NR positioning measurements for R17 need to meet the existing R16 positioning accuracy requirements, the 	PRS BWs should be more than 48. Based on our simulation results in [3], apart from the combination of 24RB and 15kHz, PRS BWs in the existing requirements should be defined for latency reduction of positioning accuracy measurement. 
Proposal 3: PRS BWs in the existing requirements apart from the combination of 24RB and 15kHz should be defined for reduced number of samples of positioning accuracy measurement.
3. Performance requirements without measurement gaps

In R16, the positioning measurement requirements with measurement gaps were discussed and the following test cases were introduced in 38.133:
	Section
	Test case description
	FR/MR-DC mode
	Note

	[bookmark: _Hlk101710779]A.6.6.12
	RSTD measurement
	FR1 SA
	Measurement procedure

	A.6.6.13
	PRS-RSRP measurement
	FR1 SA
	Measurement procedure

	A.6.6.14
	UE Rx-Tx time difference measurement
	FR1 SA
	Measurement procedure

	A.6.7.13
	RSTD measurement
	FR1 SA
	Measurement performance

	A.6.7.14
	PRS-RSRP measurement
	FR1 SA
	Measurement performance

	A.6.7.15
	UE Rx-Tx time difference measurement
	FR1 SA
	Measurement performance

	A.7.6.9
	RSTD measurement
	FR2 SA
	Measurement procedure

	A.7.6.10
	PRS-RSRP measurement
	FR2 SA
	Measurement procedure

	A.7.6.11
	UE Rx-Tx time difference measurement
	FR2 SA
	Measurement procedure

	A.7.7.10
	RSTD measurement
	FR2 SA
	Measurement performance

	A.7.7.11
	PRS-RSRP measurement
	FR2 SA
	Measurement performance

	A.7.7.12
	UE Rx-Tx time difference measurement
	FR2 SA
	Measurement performance



Based on the design from R16, for PRS measurement test cases without measurement gaps, the following test cases need to be defined. In addition, the measurement gap configuration in the existing requirements should be replaced with the PPW.
	TC index
	Test case description
	FR/MR-DC mode
	Note

	1
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement procedure

	2
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement procedure

	3
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement procedure

	4
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement performance

	5
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement performance

	6
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement performance

	7
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement procedure

	8
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement procedure

	9
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement procedure

	10
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement performance

	11
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement performance

	12
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement performance



Proposal 4: For PRS measurement test cases without measurement gaps, the following test cases need to be defined. And the measurement gap configuration in the existing requirements should be replaced with the PPW.
	TC index
	Test case description
	FR/MR-DC mode
	Note

	1
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement procedure

	2
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement procedure

	3
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement procedure

	4
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement performance

	5
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement performance

	6
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement performance

	7
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement procedure

	8
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement procedure

	9
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement procedure

	10
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement performance

	11
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement performance

	12
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement performance



4. Summary

Observation 1: The power of LOS path is very high compared with other paths for TDL-D and there exist very little difference for a sample between TDL-D channel model and AWGN channel model for positioning accuracy measurements.
[bookmark: _Hlk23953093]Proposal 1: For reduced number of samples of positioning accuracy measurement, the SINR side condition should be defined as follows:
For RSTD measurement, -3dB for reference cell and -6dB for neighbour cell.
For PRS RSRP measurement, -3dB for serving cell and -6dB for neighbour cell.
For UE Rx-Tx time difference measurement, -3dB for serving cell and -6dB for neighbour cell.
Proposal 2: For reduced number of samples of positioning accuracy measurement including RSTD measurement, PRS-RSRP measurement and UE Rx-Tx time difference measurement, the AWGN channel model should be considered.
Proposal 3: PRS BWs in the existing requirements apart from the combination of 24RB and 15kHz should be defined for reduced number of samples of positioning accuracy measurement.
Proposal 4: For PRS measurement test cases without measurement gaps, the following test cases need to be defined. And the measurement gap configuration in the existing requirements should be replaced with the PPW.
	TC index
	Test case description
	FR/MR-DC mode
	Note

	1
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement procedure

	2
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement procedure

	3
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement procedure

	4
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement performance

	5
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement performance

	6
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement performance

	7
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement procedure

	8
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement procedure

	9
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement procedure

	10
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement performance

	11
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement performance

	12
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement performance
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