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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#103-e meeting, the issue on PRS-RSRPP measurement accuracy was discussed. The details are captured in [1] as follows:

	Issue 4-4-1: Need for PRS-RSRPP measurement accuracy 
Agreements:
· PRS-RSRPP measurement accuracy requirements need to be defined.
Issue 4-4-2: Conditions/scenarios for PRS-RSRPP measurement accuracy 
Agreements:
· RAN4 to conduct link level simulations to evaluate the baseband performance of PRS-RSRPP measurement.
· The parameters for evaluation
· Channel model: further down-select the following two options in this meeting
· Option 1: Modified TDL-D
· Option 2: Two-tap channel
· Use realistic TOA estimation in the simulation for PRS-RSRPP. 
· Use the following Es/Iot and PRS BW conditions at least for the simulation of PRS-RSRPP accuracy requirements. 
· Set 1: Es/Iot >= -13dB, BW >= 24/52/104 RBs, 4 sample
· Set 2: Es/Iot >= -6dB, BW >= 52/104 RBs, 1 sample
· FFS: ideal PRS-RSRPP definition.
Issue 4-4-3: Link simulation assumptions for PRS-RSRPP measurement accuracy 
Agreements:
· Revise the simulation assumption in R4-2209234 based on the agreements in issue 4-4-3.



In this contribution, we further provide our views on PRS-RSRPP.
2. Discussion

In the last meeting, the propagation model for defining PRS-RSRPP accuracy requirements was extensively discussed. Two-tap channel model was used at last in the simulation assumption [2]. The remaining issues is related to the definition of ideal PRS-RSRPP. The following formula was provided in [3]:

where  is the channel responding at the p-th path delay,  is the channel responding in frequency domain for the RE index ,  is the delay of the p-th path (expressed in sec),  is the subcarrier spacing.
According to the equation , where  is the delay of the p-th path (expressed in sample rate) and the definition of PRS-RSRPP in 38.215, the following formula can be used for calculating the PRS-RSRPP:

In addition, for PRS-RSRPP measurement, it has been agreed in [4] that the same Rx branches as applied for PRS-RSRP measurement are used.
	Issue 3-1-5: Related to RAN1 on DL PRS path RSRP
Agreements:
· Same Rx branches as applied for PRS-RSRP measurement are used for path PRS-RSRP measurement
· Update the RSRPP definition to reflect that it is the path power on RE level
· PRS-RSRPP measurement requirements in Rel-17 are defined for first path (i=1).
· Note: RAN4 understanding that PRS-RSRPP definition is generic and applicable to all paths (i≥ 1).
· Sent following LS reply to RAN1 containing above agreements:
· R4-2202775, LS reply on definition of DL PRS path RSRP, Nokia



So we propose that the PRS-RSRPP can be defined as:

The reported PRS-RSRPP value shall be the corresponding PRS-RSRPP of the receive branch which is applied for PRS-RSRP.
Observation 1: The following formula can be considered to define the PRS-RSRPP:

The reported PRS-RSRPP value shall be the corresponding PRS-RSRPP of the receive branch which is applied for PRS-RSRP.
It can be observed from the above formula that the value of TOA (i.e., ) has a very lager impact on the result of PRS-RSRPP. Based on the definition of PRS-RSRPP in 38.215, the first path delay of PRS-RSRPP is the first detected path in time. 
	Definition
	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry DL PRS signal configured for the measurement, where DL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



[bookmark: _Hlk111057483]According to our primary simulation results, there may exist the case where the first path TOA of ideal PRS-RSRPP and estimated PRS-RSRPP are different when to use the Two-tap channel model. In other words, the ideal TOA is the arrival time of the first tap, while the estimated TOA is the arrive time of the second tap due to the first tap may be not found since the influence from noise, interfere and doppler frequency. As shown in the third figure of Figure 1, the peak of the first tap is very small and the fist tap is not found.
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Figure 1 the sliding window result in different times
In the following figures, Figure 2 shows the result when the ideal and the estimated TOA is the same tap while Figure 3 shows the result when the ideal TOA is the arrival time of the first tap. It can be observed that when calculating PRS-RSRP, the ideal PRS-RSRPP and estimated PRS-RSRPP consider the different taps, the accuracy performance would be very poor.
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Figure 2 ideal TOA is the first detected tap
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Figure 3 ideal TOA is the arrival time of the first tap
Observation 2: For PRS-RSRPP accuracy requirement, when the estimated TOA is the arrive time of the second tap due to the influence from noise, interfere and doppler frequency for two-tap channel model, the accuracy performance would be very poor.
3. Summary

[bookmark: _Hlk23953093]Observation 1: The following formula can be considered to define the PRS-RSRPP:

The reported PRS-RSRPP value shall be the corresponding PRS-RSRPP of the receive branch which is applied for PRS-RSRP.
Observation 2: For PRS-RSRPP accuracy requirement, when the estimated TOA is the arrive time of the second tap due to the influence from noise, interfere and doppler frequency for two-tap channel model, the accuracy performance would be very poor.
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